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DETAILED ACTION 



1. The Board of patent Appeals and Interferences reversed Examiners rejection for 
lack of utility in the decision dated 11/22/06. The Board further indicated that the 
effective filing date of the claims appears to be July 2, 1999 since the parent application 
09/030482 does not disclose the full-length cDNA, SEQ ID NO:23 (7450 nucleotides 
long), encoding the rat a 1G subunit of a t-type calcium channel. The '482 application 
provide partial sequences. Therefore, upon further review the priority is not granted to 
the '482 parent application. The Board decision states, page 10, "Therefore, the claims 
on appeal do not appear to be supported by the earlier application in the manner 
required by 35 U.S.C. § 1 12, first paragraph. Lacking such support, the present claims 
would not be entitled to the benefit of priority under 35 U.S.C. § 120 based on the 
earlier-filed application; the effective filing date of the claims appears to be July 2, 
1999." Therefore, the present claims are not be entitled to the benefit of priority under 
35 U.S.C. § 120 based on the earlier-filed application; the effective filing date of the 
claims is July 2, 1999. 

2. Board of patent Appeals and Interferences decision dated 11/22/06 also states, 
"On return of this application, however, we recommend that the examiner consider the 
differences between the method disclosed by Perez-Reyes and the methods defined by 
the pending claims. If the examiner believes that the differences are such that the 
claimed methods would have been obvious in view of the prior art method, a rejection 
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based on 35 U.S.C. § 103 should be entered. If a new rejection is made, of course, 
Appellants must be given an appropriate opportunity to respond." The examiner has 
determined the claimed methods are obvious in view of the prior art, a rejection based 
on 35 U.S.C. § 103 is entered. Appellants are given an appropriate opportunity to 
respond as required by the Board. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 28-31, 37 and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Perez-Reyes (WO 99/29847) or Perez-Reyes (Nature, Vol. 391, 
pages 900,1998) in view of Harpold et al (US Patent 5,429,921) as it applies to claims 
28, 29, 31 , 37 and 40, and in view of Brown et al (US Patent 5,688,938) or Okun et al 
(US Patent 5,8044,36) as it applies to claims 28 and 30 . 

The Boards analysis of Perez-Reyes (WO 99/29847) was: 

"The amino acid sequences of full-length T-type channels, and the 

sequences of suitable coding nucleic acids.., at SEQ ID NOs:l-8 (alG sequences)." 

Page 6, lines 5-7. Perez-Reyes indicates that SEQ ID NO:5 is derived from rat 

("Rattus sp."). See page 37. Amino acids 33 to 2254 of the sequence encoded by 

Perez-Reyes 1 SEQ ID NO:5 appear to be virtually identical to amino acids 65 to 

2287 of the sequence encoded by the present application's SEQ ID NO:23. 

Perez-Reyes discloses a method of identifying a drug which affects T-type 
calcium channels. The method involves first expressing a T-type calcium 
channel in a cell to produce an active channel .... The cell expressing the channel 
is then exposed to a solution containing a putative drug for interfering with the 
channel. Thereafter, the presence or absence of calcium flux in response to a 
change in membrane potential is assayed. Page 11, lines 7-12. 

Perez-Reyes also includes a working example showing that "mibefradil 

almost completely abolished T-type current in cells expressing alG." Page 18. The 

example is said to "demonstrate! ] that a cloned T-type calcium channel can be 

used for identifying a drug which affects T-type calcium channels." Id.. Thus, 
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Perez-Reyes reasonably appears to disclose a method of identifying drugs that 
affect T-type calcium channels using cells expressing a rat a\G calcium channel 
subunit. 

However, Perez-Reyes does not reasonably appear to disclose the specific 
methods defined by claims 28 and 31, the only independent claims remaining in 
the present application. Claim 28 requires contacting a recombinant cell 
expressing an a\G subunit "with a known agonist of [a] T-type calcium 
channel," while claim 31 requires determining binding of a test compound to a 
cell expressing an alG subunit "by observing competitive binding with a known 
agonist or antagonist of [a T-type calcium] channel. 

Perez-Reyes does not disclose either of these limitations and therefore 
does not appear to anticipate the presently pending claims." 

The sequence comparisons of the T-type voltage gated calcium channels 
disclosed by Perez-Reyes (WO 99/29847) are provided as Appendix A, below. Perez- 
Reyes (WO 99/29847) discloses nucleic acids (AAX83485-AAX83488) encoding T-type 
voltage gated calcium channel polypeptides. The nucleic acids all have greater 
than 88% query match and greater than 99% best local similarity with the nucleic acid 
SEQ ID NO:23 of instant application. Perez-Reyes (WO 99/29847) further discloses 
polypeptides (AAY14590-AAY14593) comprising T-type voltage gated calcium channel 
<7ig polypeptide. The polypeptides all have greater than 96% query match and greater 
than 99% best local similarity with the polypeptide of SEQ ID NO:24 of instant 
application. The nucleic acids (AAX83485-AAX83488) disclosed by Perez-Reyes will 
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also hybridize under stringent hybridization conditions to the nucleic acid comprising the 
sequence disclosed in SEQ ID NO:23, absent evidence to the contrary. 

Perez-Reyes (Nature, Vol. 391, 1998) discloses a nucleic acid (Accession no. 
AF027984) which has 99.6% query match and 99.8% best local similarity to SEQ ID 
NO:23 of instant application (see Appendix B for sequence comparison). Also disclosed 
is a polypeptide (Accession number T09053) which has 96.9% and 99.7% sequence 
identity to SEQ ID NO:24 9see Appendix for sequence comparison). 

Harpold (US Patent 5,429,921) discloses assays for agonists and antagonists of 
calcium channels. Harpold discloses (see columns 9-12, claims, specifically claims 1 
and 7) methods to identify an agonists or antagonist of a calcium channels which 
comprise: a) contacting a cell recombinant expressing a heterologous calcium channel 
with an agonist of said T-type calcium channel; b) contacting said cell with a compound 
to be tested; and c) determining the ability of said compound for activity as an 
antagonist (i.e. diminish the activation of subunit by said agonist) or activity as an 
agonist. The use of controls, which are required to determine functional activity of the 
calcium channel when testing agonists or antagonists, is disclosed in column 11 (third 
paragraph). 

Column 7 states, 

"In an especially preferred embodiment, the invention entails a eukaryotic cell comprising a 
recombinant calcium channel consisting essentially of human subunits, said recombinant channel being 
capable of binding agonist or antagonist compounds and/or passing calcium channel selective ions. In 
another of its aspects the invention employs a eukaryotic cell which expresses on its surface functional 
heterologous calcium channels of the invention in methods for identifying agonists and antagonists of 
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calcium channel activity in humans and/or assessing the contribution of the various calcium channel 
subunits to the transport and regulation of calcium ions." 

Column 10 discloses that a method of the invention that entails a ligand binding 
assay for testing a compound for capacity to specifically bind to a calcium channel. 
Column 16 discloses: 

"The capacity of a test compound to bind to membranes comprising heterologous calcium 
channels or subunits thereof may be determined by any appropriate competitive binding analysis (e.g., 
Scatchard plots), wherein the binding capacity of such membranes is determined in the presence and 
absence of one or more concentrations of a compound having known affinity for the calcium channel. As 
a control, these results may be compared to an identically treated membrane preparation from host cells 
which were not transfected with one or more subunit-encoding nucleic acids (i.e., a negative control). 

Okun et al (US Patent 5,804,436) discloses the use of fluorescent dyes in 

identifying agonists and antagonists of calcium channels. Okun states: 

"A development of intracellular fluorescent calcium indicators (Grynkiewicz et all., 1985, is incorporated 
herein by reference) made it possible for intracellular concentration of free calcium to be measured 
directly in the living cell. Thus the ability to register changes in intracellular calcium concentration provide 
the means for monitoring effects of different compounds useful in treating various diseases, whose action 
is thought to be a result of an interaction with membrane receptors and ion channels." 

"A variety of effects caused by the compounds to be screened may be detected and quantitatively 
characterized according to the present invention. Preferably, these effects include but are not limited to 
changes in intracellular concentration of ionized calcium, cAMP or pH, transmembrane potential and 
other physiological and biochemical characteristics of living cell which can be measured by a variety of 
conventional means, for example using specific fluorescent luminescent or color developing dyes." 

"The present invention also includes methods of screening for agonist or antagonist activity of drugs." 
"The cells grown in accordance with the preferred embodiments described above, are mixed with an 
appropriate fluorescent dye for example FURA-2AM for measurements of concentrations of intracellular 
calcium or BCECF-AM for measurements of intracellular pH, and are incubated in the appropriate 
conditions to allow the dye to penetrate into the cell. The cells loaded with a dye are supplied to the 
apparatus. In the apparatus, the cells are successively mixed with a solutions of the compounds to be 
tested." 

Brown (US Patent 5,688,938) discloses the use of fluorescent dyes in identifying 
agonists and antagonists of calcium channels. 
Brown states: 

"Changes in Ca 2+ are readily monitored and quantitated using fluorimetric indicators such as fura-2 or 
indo-1 (Molecular Probes, Eugene, Oreg.). Measurement of Ca 2+ provides an assay to assess the ability 
of molecules to act as agonists or antagonists at the calcium receptor 1 ', (see Background of the 
Invention)." 
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It would have been prima facie obvious to a person of ordinary skill in the art at 
the time the invention was made to use the nucleic acid encoding T-type voltage gated 
calcium channel gtig polypeptides disclosed by Perez-Reyes in the methods for 
identifying agonists and antagonists for the calcium channels as disclosed by Harpold et 
aL The activation could be measured by many techniques well known in the art, for 
example, using fluorescent dyes as disclosed by Brown and Okun, or measuring the 
current through the calcium channel as disclosed by Perez-Reyes and Harpold. The 
ordinary artisan would have been motivated to use the T-type voltage gated calcium 
channel ai G polypeptides disclosed by Perez-Reyes in the methods of Harpold et al. to 
identifying agonists and antagonists for the newly discovered T-type voltage gated 
calcium channel. Perez-Reyes (WO 99/29847) envisions characterizing their newly 
discovered channel protein, and on page 3 states, "The present invention is useful for 
exploring the electrophysiological pharmacology of the T-type calcium current. Such 
knowledge can lead to the development for potentiating or attenuating T-type calcium 
channels". Page 18 states, when referring to Example 6, "This example demonstrates 
that a cloned T-Type calcium channel can be used for identifying a drug which affects T- 
type calcium channels". Newly discovered channel proteins and receptors are routinely 
assayed for agonists and antagonists using standard methods well accepted in the art. 
These methods can comprise ligand binding studies or activity studies using well known 
biochemical techniques and kinetic analysis. The ordinary artisan would have expected 

v. 

success at using the method of Harpold by incorporating the T-type calcium channel of 
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Perez Reyes to identify agonists and antagonists because many channel proteins have 
been characterized by their sensitivity to agonists and antagonists (Harpold column 2). 

For the reason given above the invention of claims 28-31, 37 and 40 is prima 
facie obvious. 

Applicants can overcome examiners rejection by limiting the methods to 
identifying antagonists of the T-type calcium channel encoded by the nucleic acid of 
SEQ ID NO:23 or prescreening compounds as agonists or antagonists of the T-type 
calcium channel encoded by the nucleic acid of SEQ ID NO:23. 

Claim Objections 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Upon further review claims 37 and 40 are objected to under 37 CFR 1.75(c), as 
being of improper dependent form for failing to further limit the subject matter of a 
previous claim. Applicant is required to cancel the claim(s), or amend the claim(s) to 
place the claim(s) in proper dependent form, or rewrite the claim(s) in independent form. 

Claim 37 states, when referring to the method of claim 28, "wherein the nucleic 
acid comprises SEQ ID NO:23." The nucleic acid of claim 28 already comprises SEQ 
ID NO:23 and claim 37 fails to further limit the nucleic acid. 
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Claim 40 states, when referring to the method of claim 31, "wherein the nucleic 
acid comprises SEQ ID NO:23." The nucleic acid of claim 31 already comprises SEQ 
ID NO:23 and claim 40 fails to further limit the nucleic acid. 
5. No claim is allowed. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nirmal S. Basi whose telephone number is 571-272- 
0868. The examiner can normally be reached on 9:00 AM-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Nickol can be reached on 571-272-0835. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Advisory 



N. S. Basi 
Art Unit 1646 




Application/Control Number: 09/346,794 Page 1 1 

Art Unit: 1646 

Appendix A 

Database search of nucleic acid and polypeptide sequence with the greatest 
identity to SEQ ID NO :23 and SEQ ID NO:24 are provided below. A comparison 
of the sequences disclosed by Perez-Reyes, W. (WO 99/29847) that have greatest 
identity with SEQ ID NO :23 and SEQ ID NO:24 are provided in detail. 



GenCore version 6.2 
Copyright (c) 1993 - 2007 Biocceleration Ltd. 



OM nucleic - nucleic search, using sw model 
Run on: 



Title: 

Perfect score: 
Sequence : 



February 9, 2007, 10:25:02 ; Search time 4421 Seconds 

(without alignments) 
12638.697 Million cell updates/sec 

US-09-346-794-23 
7540 

1 ccgtctctggcgcggagcgg acgtttgtgcagaatctcta 7540 



Scoring table: I DENT I T Y_NUC 

Gapop 10.0 , Gapext 1.0 



Searched: 



5620219 seqs, 3705283702 residues 



Total number of hits satisfying chosen parameters: 

Minimum DB seq length: 0 

Maximum DB seq length: 2000000000 

Post-processing: Minimum Match 0% 

Maximum Match 100% 
Listing first 45 summaries 



11240438 



Database : N_Geneseq_200701 : * 

1: geneseqnl980s : * 

2: geneseqnl990s : * 

3: geneseqn2000s : * 

4: geneseqn2001as : * 

5: geneseqn2001bs : * 

6: geneseqn2002as : * 

7: geneseqn2002bs : * 

8: geneseqn2003as : * 

9: geneseqn2003bs : * 

10: geneseqn2003cs : * 

11: geneseqn2 003ds : * 
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12 : geneseqn2004as : * 

13: geneseqn2004bs : * 

14 : geneseqn2005s : * 

15: geneseqn2006s : * 

16: geneseqn2007s : * 

Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 

SUMMARIES 

% 

Result Query 



STo. 


Score 


Match 


Length DB 


ID 


Description 


1 


7540 


100 


. 0 


7540 


5 


AAF31677 


Aaf31677 Rat alpha 


2 


6956.4 


92 


.3 


7286 


3 


AAZ52309 


Aaz523 09 Rat pancr 


3 


6910.4 


91 


.6 


6942 


13 


ADS16295 


Adsl6295 Rat volta 


4 


6730.4 


89 


.3 


6762 


2 


AAX83485 


Aax83485 Rat T-typ 


5 


6678.4 


88 


. 6 


6741 


2 


AAX83488 


Aax834 8 8 Rat T-typ 


6 


.6665 


88 


.4 


6795 


2 


AAX83486 


Aax83486 Rat T-typ 


7 


6661.6 


88 


. 4 


6816 


2 


AAX83487 


Aax83487 Rat T-typ 


8 


5810.6 


77 


. 1 


7741 


4 


AAD04756 


Aad04 756 Human T-t 


9 


5758 .4 


76 


.4 


7520 


14 


AEC95681 


Aec95681 Calcium c 


10 


5758 .4 


76 


.4 


7520 


15 


AEI99684 


, Aei99684 Human CCA 


11 


5497 .4 


72 


.9 


6750 


2 


AAX83481 


Aax834 81 Human T-t 


12 


5448 .2 


72 


.3 


8002 


4 


AAH98402 


Aah984 02 Human EST 


13 


5447 


72 


.2 


6729 


2 


AAX83484 


Aax834 84 Human T-t 


14 


5432 


72 


0 


6783 


2 


AAX83482 


Aax834 82 Human T-t 


15 


5431.8 


72 


0 


6804 


2 


AAX83483 


Aax834 83 Human T-t 


16 


5431.6 


72 


0 


6807 


14 


AEE17868 


Aeel7868 Human cDN 


17 


5427.2 


72 


0 


6892 


5 


AAF31684 


Aaf31684 Human alp 


18 


5167.4 


68 


5 


7648 


13 


ADQ89063 


Adq89063 Human uro 


19 


5167 .4 


68 


5 


7648 


13 


ADS16298 


Adsl62 98 Human vol 


20 


3891 .6 


51 


6 


5337 


14 


AEC95682 


Aec95682 Calcium c 


21 


3891.6 


51 


6 


5337 


15 


AEI99685 


Aei99685 Human CCA 


22 


3195 


42 


4 


3993 


4 


AAS01624 


Aas01624 Human T-t 


23 


3195 


42 


4 


3993 


15 


AEK52292 


Aek52292 Human T-t 


24 


2363 .8 


31 


4 


7277 


14 


AEC05418 


Aec05418 Rat T-typ 


25 


2363 .8 


31 


4 


7426 


14 


AEC05414 


Aec05414 Rat T-typ 


26 


2363 .8 


31 


4 


7432 


14 


AEC05416 


Aec05416 Rat T-typ 


27 


2351 


31 


2 


7898 


2 


AAX59080 


Aax5 9080 Human act 


28 


2351 


31 


2 


7898 


8 


ABZ58365 


Abz58365 Human T-t 


29 


2349.8 


31 


2 


8447 


5 


AAF31678 


Aaf31678 Rat alpha 


30 


2348.4 


31 


1 


7898 


2 


AAX59081 


Aax5 9081 Human act 


31 


2341.8 


31 


.1 


7062 


14 


AEB12303 


Aebl2303 Human T-t 


32 


2335.8 


31 


0 


7895 


14 


AEC95664 


Aec95664 Calcium c 


33 


2335.8 


31 


0 


7895 


15 


AEI99667 


Aei99667 Human CCA 


34 


2291 


30 


4 


6132 


2 


AAX83489 


Aax834 89 Human T-t 


35 


2271 


30 


1 


6114 


2 


AAX83490 


Aax834 90 Human T-t 


36 


1890.8 


25 


1 


6990 


13 


ADS16296 


Ads 16 2 96 Human vol 


37 


1890.8 


25 


1 


6990 


14 


AEH10223 


Aehl0223 Voltage-d 


38 


1812.2 


24 


0 


2212 


5 


AAF31681 


Aaf31681 Human alp 


39 


1798 


23 


8 


5562 


15 


AEF53253 


Aef53253 Human CAC 


40 


1798 


23 


8 


6745 


14 


ADZ58491 


Adz58491 Human alp 


41 


1796 .8 


23 


8 


6816 


6 


AAS16826 


Aasl6826 Human T-t 


42 


1796 .8 


23 . 


8 


6816 


8 


ABX93560 


Abx93 560 Human cDN 


43 


1796.8 


23. 


8 


6816 


12 


ADH69264 


Adh69264 Human TCC 


44 


1796.8 


23 . 


8 


6855 


6 


AAS16827 


Aasl6827 Human T-t 


45 


1796.8 


23 . 


8 


6855 


8 


ABX93561 


Abx93 561 Human cDN 
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RESULT 4 
AAX83485 

ID AAX83485 standard; cDNA; 6762 BP. 
XX 

AC AAX83485; 
XX 

DT 07-DEC-1999 (first entry) 
XX 

DE Rat T-type voltage -gated Ca channel alpha- 1-G (rCavTla) cDNA. 
XX 

KW Human; T-type voltage-gated calcium channel; membrane; pore; ion; 

KW activation; current; rat; screen; drug; cardiomyopathy; epilepsy; ds. 

XX 

OS Rattus sp. 
XX 

PN W09929847-A1. 
XX 

PD 17-JUN-1999. 
XX 

PF 30-OCT-1998; 98WO-US023161 . 
XX 

PR 05-DEC-1997; 97US- 00985809 . 
XX 

PA (LOYO ) UNIV LOYOLA CHICAGO. 
XX 

PI Perez-Reyes E, Cribbs LL; 
XX 

DR WPI; 1999-394972/33. 
DR P-PSDB; AAY14590. 
XX 

PT New T-type voltage-gated calcium channels. 
XX 

PS Disclosure; Page 67-76; 138pp ; English. 
XX 

CC This sequence represents the coding region for a rat T-type voltage-gated 
CC calcium (Ca) channel alpha-l-G designated rCavTla. Voltage gated channels 
CC are membrane bound glycosylated proteins formed of several subunits. The 
CC large alpha subunits form a pore in the membrane that is selective for a 
CC given ionic species. Each alpha subunit contains 4 domains ( I , II, III 
CC and IV) and each domain contains 6 putative transmembrane helical 
CC segments (S1-S6) . T-type Ca channels are activated at a lower voltage 
CC than L- or N-type channels. Characteristics of T-type channels include 
CC short current time, slow activation kinetics near threshold, fast 
CC inactivation kinetics and slow tail current. The sequences AAX83481- 
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CC X83492 represent novel T-type voltage-gated Ca channel genes from humans 

CC and rats. Each of the novel Ca-channels contains a putative IVS4 region 

CC comprising the amino acid sequence AAY14598. Cells expressing the T-type 

CC voltage-gated calcium channel proteins can be used to screen for drugs 

CC which affect calcium channels. Methods are also disclosed for treating a 

CC disease or disorder associated with a deficiency in a native T-type 

CC calcium channel nucleic acid, e.g. to treat cardiomyopathy, epilepsy, etc 
XX 

SQ Sequence 6762 BP; 1362 A; 2044 C; 1917 G; 1439 T; 0 U; 0 Other; 



Query Match 89.3%; Score 6730.4; DB 2; Length 6762; 

Best Local Similarity 99.8%; Pred. No. 0; 

Matches 6749; Conservative 0; Mismatches 11; Indels 2; Gaps 1; 



Qy 


483 


ATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCACG 

MIIIIIIIIIIIIIIIIMIIIIMIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIMI 

ATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCACG 


542 


Db 


1 


60 


Qy 


543 


CAGCTCAACGACCTGTCCGGGGCCGGGGGC - - GGCAGGGGCCGGGTCGACGGAAAAGGAC 

MIIIIIIIMMIIIIIIIIMIIIIill 1 III 1 llllllllllllllllll 

CAGCTCAACGACCTGTCCGGGGCCGGGGGCCGGCAGGGGCCGGGGTCGACGGAAAAGGAC 


600 


Db 


61 


120 


Qy 


601 


CCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGGTT 

IIIIIIIIMIIIMIIIIIIIIIIIIIIIIIIMIIIIIIMIIIIIIIIMIIIMII 

CCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGGTT 


660 


Db 


121 


180 


Qy 


661 


TTCTTCTACTTGAGCCAGGACAGCCGCCCGCGGAGCTGGTGTCTCCGCACGGTCTGTAAC 

IIIIIIIIIMIIIIIIIIIMIIMIIIIMIIIIIMIMIIMIMIIMIIIIIII 

TTCTTCTACTTGAGCCAGGACAGCCGCCCGCGGAGCTGGTGTCTCCGCACGGTCTGTAAC 


720 


Db 


181 


240 


Qy 


721 


CCGTGGTTCGAGCGAGTCAGTATGCTGGTCATTCTTCTCAACTGTGTGACTCTGGGTATG 

IIIIIIIIIIIIIIIMMIIIIIIIMIIIIIIIIIIIIMIIIIIIIIIIIIIIIIII 

CCGTGGTTCGAGCGAGTCAGTATGCTGGTCATTCTTCTCAACTGTGTGACTCTGGGTATG 


780 


Db 


241 


300 


Qy 

Db 


781 
301 


TTCAGGCCGTGTGAGGACATTGCCTGTGACTCCCAGCGCTGCCGGATCCTGCAGGCCTTC 

Mill MM III MM MMMMIMM IIMMI III MMMMMMIMM II 

TTCAGGCCGTGTGAGGACATTGCCTGTGACTCCCAGCGCTGCCGGATCCTGCAGGCCTTC 


840 
360 


Qy 


841 


GATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGGGC 

M 1 Ml MM III IIMIII III MIMMMMMMIMIIIIIIIII IIMMI II 

GATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGGGC 


900 


Db 


361 


420 


Qy 


901 


ATCTTTGGGAAGAAATGTTACCTGGGAGACACTTGGAACCGGCTTGACTTTTTCATTGTC 

MMIMIII Ml MM IIIMI IMMIllllMI! Ill IIIIIIIMMIIMII II 

ATCTTTGGGAAGAAATGTTACCTGGGAGACACTTGGAACCGGCTTGACTTTTTCATTGTC 


,960 


Db 


421 


480 


Qy 


961 


ATTGCAGGGATGCTGGAGTATTCGCTGGACCTGCAGAACGTCAGCTTCTCCGCAGTCAGG 

MIIIIIIIMIMIIIIIIIIIIIIIIIIIIIIIIIIilllllllllMIIIIIIIIII 

ATTGCAGGGATGCTGGAGTATTCGCTGGACCTGCAGAACGTCAGCTTCTCCGCAGTCAGG 


1020 


Db 


481 


540 


Qy 


1021 


ACAGTCCGTGTGCTGCGACCGCTCAGGGCCATTAACCGGGTGCCCAGCATGCGCATTCTC 

M 1 IIMMI MMIMIII Ml MM IMMIllllMI IMIIIIIIIIIII III II 

ACAGTCCGTGTGCTGCGACCGCTCAGGGCCATTAACCGGGTGCCCAGCATGCGCATTCTC 


1080 


Db 


541 


600 


Qy 

Db 


1081 
601 


GTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCTTC 

MMIMMIMMIIMMMMMMMMMMMMMMIMMIIIIIMI III 

GTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCTTC 


1140 
660 


Qy 


1141 


GTCTTTTTCATCTTTGGCATCGTGGGCGTCCAGCTGTGGGCAGGACTGCTTCGCAACCGG 


1200 



i 1 1 1 1 1 i 1 1 1 1 1 1 1 1 : i f 1 1 1 1 1 1 1 1 [[ 1 1 1 1 [ 1 1 1 1 1 1 j 1 1 1 1 1 1 1 j ii i r i 
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Db 


661 


Qy 


1201 


Db 


721 


Qy 


1261 


Db 


781 


Qy 


1321 


Db 


841 


Qy 


1381 


Db 


901 


Qy 


1441 


Db 


961 


Qy 


1501 


Db 


1021 


Qy 


1561 


Db 


1081 


Qy 


1621 


Db 


1141 


Qy 


1681 


Db 


1201 


Qy 


1741 


Db 


1261 


Qy 


1801 


Db 


1321 


Qy 


1861 


Db 


1381 


Qy 


1921 


Db 


1441 


Qy 


1981 


Db 


1501 


Qy 


2041 



661 GTCTTTTTCATCTTTGGCATCGTGGGCGTCCAGCTGTGGGCAGGACTGCTTCGCAACCGG 720 
TGCTTCCTCCCCGAGAACTTCAGCCTCCCCCTGAGCGTGGACCTGGAGCCTTATTACCAG 1260 

III IMIMIIIIIIIIIIII IMIIIIM IMIIIIIIIIII MMMMIMIMM 

TGCTTCCTCCCCGAGAACTTCAGCCTCCCCCTGAGCGTGGACCTGGAGCCTTATTACCAG 780 

ACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGAGA 1320 

I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

ACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGAGA 84 0 

TCCTGCAGGAGTGTGCCCACACTGCGTGGGGAAGGCGGTGGTGGCCCACCCTGCAGTCTG 1380 

MIMI I 1 1 1 II Ml I M I III III M I II III I MM MMMMM 1 1 1 Ml I IM 

TCCTGCAGGAGTGTGCCCACACTGCGTGGGGAAGGCGGTGGTGGCCCACCCTGCAGTCTG 900 
GACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACTAT 144 0 

MMMIMMIMM MMMMM MIIIMI MMIIIMI MIMIMI 

GACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACTAT 960 
ACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACATT 1500 

MM II I 1 1 1 Mill I M I III Ml Ml III Ml I IMIMIIiMMI 1 1 1 III MM 

ACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACATT 1020 
GGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCATG 1560 

I II II 1 1 MIMIMI! II II MINI Ml MINI 1 1 III 1 1 II II !J I II Mil MM 

GGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCATG 1080 
TACTTCGTAATGGACGCTCACTCCTTCTACAACTTCATCTACTTCATTCTTCTCATCATC 1620 

I II Ml 1 1 MIMI II I MM MM MIMIMI Mill MMIIIMI III IMIIMI 

TACTTCGTAATGGACGCTCACTCCTTCTACAACTTCATCTACTTCATTCTTCTCATCATC 114 0 
GTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCGAG 1680 

I M I M II II II M II 1 1 1 II 1 1 1 II 1 1 II M I II 1 1 1 M I II II II II II II I II II 1 1 . 

GTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCGAG 1200 

ACCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATGCT 174 0 

M I I I I II II II II I M I II II II I M I II II II I II II II II II II I II M I II I I I II 
ACCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATGCT 1260 

AGCACCCTGGCAAGCTTCTCTGAGCCAGGCAGCTGCTATGAGGAGCTACTCAAGTACCTG 1800 

Ml I MIMI MIMI I MM MM IMIMIII Mill IMMMMMM IMIIMI 

AGCACCCTGGCAAGCTTCTCTGAGCCAGGCAGCTGCTATGAGGAGCTACTCAAGTACCTG 1320 
GTGTACATCCTCCGAAAAGCAGCCCGAAGGCTGGCCCAGGTCTCTAGGGCTATAGGCGTG 1860 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 

GTGTACATCCTCCGAAAAGCAGCCCGAAGGCTGGCCCAGGTCTCTAGGGCTATAGGCGTG 13 80 
CGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTGGC 1920 

I M M I II II II 1 1 M I II II 1 1 II M I II II I II 1 1 II II II II II 1 1 1 1 II II 1 1 1 1 1 

CGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTGGC 144 0 
AGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACCAC 1980 

MM MM IIIIIIIIIIIIIIIIIIIIIIIIM MMMIIIIMM IMIIMI MM 

AGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACCAC 1500 
CACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAGAG 204 0 

1 1 1 1 M 1 1 i 1 1 1 1 1 I ! 1 1 1 1 1 1 II 1 1 II 1 1 1 1 !! 1 1 1 II 1 1 1 1 1 1 1 1 1 1 

CACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAGAG 1560 

ATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACACCC 2100 
I I I I I I I I I I I i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I i I I I I I I I I I I 
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Db 


1561 


ATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACACCC 


1620 


Qy 


2101 


ACTCCCTCTGGGGGCCCTCCGAGGGGTGCGGAGTCTGTACACAGCTTCTACCATGCTGAC 


2160 






i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 




Db 


1621 


ACTCCCTCTGGGGGCCCTCCGAGGGGTGCGGAGTCTGTACACAGCTTCTACCATGCTGAC 


1680 


Qy 


2161 


TGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCATCT 


2220 






i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i ■ 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 1 1 




Db 


1681 


TGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCATCT 


1740 


Qy 


2221 


GGTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAGAG 


2280 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | | 1 1 | 1 




Db 


1741 


GGTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAGAG 


1800 


Qy 


2281 


ATACTGAAGGATAAAGCACTAGTGGAGGTGGCCCCCAGCCCTGGGCCCCCCACCCTCACC 


2340 






llllllllllllllllllllllftlllllllllllllllllllllriiiiiiiiitftiiii 

1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I I I I I I I I I I I I 




Db 


1801 


ATACTGAAGGATAAAGCACTAGTGGAGGTGGCCCCCAGCCCTGGGCCCCCCACCCTCACC 


1860 


Qy 


2341 


AGCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGAGT 


2400 






i i i i i i i i i i i i i t i i i i i i i i i • i i t i ■ i ■ i i i i i i i i i i ■ i i i i i i i i i i i i ■ i i i i i 
1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


1861 


AGCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGAGT 


1920 


Qy 


2401 


ACGGGAGCCTGCCATAGCTCCTGCAAAATCTCCAGCCCTTGCTCCAAGGCAGACAGTGGA 


2460 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I 1 I 1 I I I I I 1 I I 




Db 


1921 


ACGGGAGCCTGCCATAGCTCCTGCAAAATCTCCAGCCCTTGCTCCAAGGCAGACAGTGGA 


1980 


Qy 


2461 


GCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGTCC 


2520 






i i i i i i i i t i i i i i i i i t i i t i i i i i i i ■ i i t > i i i i i i i i * i t i i i i i i i i i i i 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 




Db 


1981 


GCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGTCC 


2040 


Qy 


2521 


GCTGACCATGTCATGCCTGACTCAGACAGCGAGGCTGTGTATGAGTTCACACAGGACGCT 


2580 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II I 1 II 




Db 


2041 


GCTGACCATGTCATGCCTGACTCAGACAGCGAGGCTGTGTATGAGTTCACACAGGACGCT 


2100 


Qy 


2581 


CAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAGAT 


2640 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | | | | | | | | 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


2101 


CAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAGAT 


2160 


Qy 


2641 


GCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGATC 


2700 






IlllllllllltllllllllltllltlllllllllllllllllllJIIIIItdiliitii 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


2161 


GCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGATC 


2220 


Qy 


2701 


GTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCAGC 

Jt^il III II 1 II Itt II III III ■■ ■•• •■ IJ i i i i ■ i i ■ 


2760 


Db 


2221 


1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 I 1 1 

GTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCAGC 


2280 


Qy 


2761 


ATGGGCATCGAGTACCACGAGCAGCCCGAGGAGCTCACCAACGCCCTGGAAATCAGCAAC 


2820 






IllllllllllJIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiii 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


2281 


ATGGGCATCGAGTACCACGAGCAGCCCGAGGAGCTCACCAACGCCCTGGAAATCAGCAAC 


2340 


Qy 


2821 


ATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTCCC 


2880 






II IMIMI MINI MIIMIIMMIIMMIIMMMIIIIIIIMIMIIIMM 




Db 


2341 


ATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTCCC 


2400 


Qy 


2881 


TTTGGCTACATTAAGAATCCCTACAACATCTTTGATGGTGTCATTGTGGTCATCAGTGTG 


2940 






IIMIIIM III IMIMIIIIIIIIIIMIMIIIIMIIIIII III llllllllllll 




Db 


2401 


TTTGGCTACATTAAGAATCCCTACAACATCTTTGATGGTGTCATTGTGGTCATCAGTGTG 


2460 


Qy 


2941 


TGGGAGATTGTGGGCCAGCAGGGAGGTGGCCTGTCGGTGCTGCGGACCTTCCGCCTGATG 


3000 






IMIIIIII III IMIIIIIIIIIIIIIIIII IIIIMIIIIIIIIIMIIIMIIIIII 
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Db 2461 TGGGAGATTGTGGGCCAGCAGGGAGGTGGCCTGTCGGTGCTGCGGACCTTCCGCCTGATG 2 52 0 

Qy 3001 CGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCATG 3060 

1 1 i 1 1 1 1 1 1 ! 1 1 1 1 : 1 1 1 1 i 1 1 M 1 1 ! I M 1 1 1 1 1 1 ■ 1 1 I M 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 

Db 2521 CGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCATG 258 0 

Qy 3061 AAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCTTC 3120 

I I I I I I I I I I I I II I I I I I I I I I I I I I I II I I I M II I I I I I I II I I I I I I I I I I I I I I I 
Db 2581 AAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCTTC 264 0 

Qy 3121 AGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACACG 3180 

I ! 1 1 1 1 1 i I M I II 1 1 1 1 1 ' I ! M M ! 1 1 1 ! I 1 1 1 1 1 1 I ! i 1 1 1 1 !l I 1 1 1 1 1 1 1 1 1 

Db 2641 AGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACACG 2 700 

Qy 3181 TTGCCAGACCGGAAGAATTTCGACTCCCTGCTCTGGGCCATCGTCACTGTCTTTCAGATT 324 0 

MIIIMM MM MM MMMMMMMM MMMIMMIIIIIMMI 

Db 2 701 TTGCCAGACCGGAAGAATTTCGACTCCCTGCTCTGGGCCATCGTCACTGTCTTTCAGATT 2 76 0 

Qy 3241 CTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTTGG 33 00 

IMMIIII MM MM MMMMMMMM MM MMMMMMMM 

Db 2 761 CTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTTGG 2 82 0 

Qy 3 3 01 GCTGCTCTTTACTTCATCGCCCTCATGACTTTTGGCAACTATGTGCTCTTTAACCTGCTG 33 6 0 

IMMIIII MM MM MIMMMMMMI MM MMMMMMMM 

Db * 2 821 GCTGCTCTTTACTTCATCGCCCTCATGACTTTTGGCAACTATGTGCTCTTTAACCTGCTG 2 880 

Qy 3361 GTGGCCATTCTTGTGGAAGGATTCCAGGCAGAGGGAGATGCCACCAAGTCTGAGTCAGAG 3 420 

MM MM MM MM MMMMMMMMMIM IMIIIIIMIIIMM 

Db 2881 GTGGCCATTCTTGTGGAAGGATTCCAGGCAGAGGGAGATGCCACCAAGTCTGAGTCAGAG 2 94 0 

Qy 34 21 CCTGATTTCTTTTCGCCCAGTGTGGATGGTGATGGGGACAGAAAGAAGCGCTTGGCCCTG 34 80 

IMI :MI MM MM IMMIIMM MM MIMMMIMMMIMM 

Db 2 941 CCTGATTTCTTTTCGCCCAGTGTGGATGGTGATGGGGACAGAAAGAAGCGCTTGGCCCTG 3 000 

Qy 34 81 GTGGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCCAT 354 0 

MM Mi: MM MM I MIMMIII MM MMMMMMMMMIM 

Db 3 001 GTGGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCCAT 3 06 0 

Qy 3541 ACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCACTG 3600 

I Mill II II I II II I Mill II lllllllll I II MIMMIII II III Mill Mill 

Db 3061 ACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCACTG 312 0 

Qy 3601 GGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACCAT 3660 

M I I I II II I I I I I I I II II I II II I II II II II I II II I II I II II I I II I II II I II I 
Db 3121 GGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACCAT 3180 

Qy 3661 GAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAAGC 3 72 0 

1 1 1 II I M M M I II M 1 1 II 1 1 1 1 M I II I II II 1 1 II I II I II II 1 1 II I II I II II I 

Db 3181 GAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAAGC 3 24 0 

Qy 3 721 AGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGCGG 3 78 0 

I II I II II II I II II II II II I II I I I I II I I I II I I I II I I I II II I I II I I II II I II 
Db 3 241 AGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGCGG 3300 

Qy 3781 AGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGGAT 3 84 0 

MIIIMM MMMMMMMM IMMMMMIMIMMMMIMIMM 

Db 33 01 AGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGGAT 3360 

Qy 3841 GAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACAGG 3 900 

I II II I II 1 1 1 1 1 II 1 1 1 II 1 1 1 1 1 1 II 1 1 II 1 1 H II II II 1 1 1 1 II II I II II 1 1 1 II 
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Db 


3361 


Qy 


3901 


Db 


3421 


Qy 


3961 


Db 


3481 


Qy 


4021 


Db 


3541 


Qy 


4081 


Db 


3601 


Qy 


4141 


Db 


3661 


Qy 


4201 


Db 


3721 


Qy 


4261 


Db 


3781 


Qy 


4321 


Db 


3841 


Qy 


4381 


Db 


3901 


Qy 


4441 


Db 


3961 


Qy 


4501 


Db 


4021 


Qy 


4561 


Db 


4081 


Qy 


4621 


Db 


4141 


Qy 


4681 


Db 


4201 


Qy 


4741 



GAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACAGG 3420 

GGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGCCG 3 960 

III IMIIIIIMIIIIIIilll! IIIIIIMIIIIIMIIIIIIIIIII MM II 

GGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGCCG 34 80 

GGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATGGC 4 020 

III lllillilllllllllMIII IIIIIIIIMIIIIIIIIIillllll MM I 

GGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATGGC 354 0 

AAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATGGG 4 080 

I M M II M 1 1 1 II I II M I II II M I M II I II II I II I M I M II 1 1 M M I II M I 

AAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATGGG 3600 

GATGATGACAATGATGAGGGAAATCTGAGCAAAGGGGAACGCATACAAGCCTGGGTCAGA 414 0 

Ml M I II M I M MM 1 1 1 MM I MM I I IMMI I 1 1 I 1 1 1 M 1 1 M M M I 1 1 Ml 

GATGATGACAATGATGAGGGAAATCTGAGCAAAGGGGAACGCATACAAGCCTGGGTCAGA 3660 

TCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTCCT 4200 

II II M ! 1 1 1 1 1 ! II I M I II I M 1 1 1 1 1 M I M II 1 1 1 1 M 1 1 1 1 1 1 M M 1 1 1 1 1 

TCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTCCT 3 720 

CAGTCAAGGTTTCGTCTCCTGTGTCACCGGATCATCACCCACAAGATGTTTGACCATGTG 4 260 

1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 ; 1 1 1 E I 1 1 M 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 ! i MM Ml! i I 

CAGTCAAGGTTTCGTCTCCTGTGTCACCGGATCATCACCCACAAGATGTTTGACCATGTG 3 780 



MM II II II I II MM III Mill I Ml III II I M M M M MM MM I M 

GTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTGA< 
CCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCTT' 

MMMMMMMMMIMM IIIIMIMMIIIIIIIMI MM Illli 



CTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCTAC 4 44 0 

MIMIMMMMIMM MM MMMMMMMIMMM MM MIMM 

CTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCTAC 3 960 

CTGCGCAGCAGCTGGAATGTGCTGGACGGCTTGCTGGTGCTCATCTCCGTCATCGACATC 4 500 

1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CTGCGCAGCAGCTGGAATGTGCTGGACGGCTTGCTGGTGCTCATCTCCGTCATCGACATC 4 02 0 



MMMMMIMMMM MMMMMMMM MM MM MMMMMII 

CTGGTCTCCATGGTCTCCGACAGCGGCACCAAGATCCTTGGCATGCTGAGGGTGCTGCGG 
CTGCTGCGGACCCTGCGTCCACTCAGGGTCATCAGCCGGGCCCAGGGACTGAAGCTGGTG 

IN III IIMIII IIMIIMIIMIMIIMI MM III I MINI IIMIIIIII II 

CTGCTGCGGACCCTGCGTCCACTCAGGGTCATCAGCCGGGCCCAGGGACTGAAGCTGGTG 
GTAGAGACTCTGATGTCATCCCTCAAACCCATTGGCAACATTGTGGTCATTTGCTGTGCC 

1 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 II 1 1 1 1 1 1 M 1 1 1 1 1 M I'M I M 1 1 1 1 1 M 1 1 1 1 1 1 1 II 



TTCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGTGT 4 74 0 

Ml III IIMIII IMIIIIIIIMIIIIIIII Illlllllllllll IMMIMM Ml 

TTCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGTGT 4260 



1 1 1 i 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 i 1 1 1 1 1 1 i l 
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CAGGGTGAGGACACCAGGAACATCACTAACAAATCCGACTGCGCTGAGGCCAGCTACCGA 4320 
TGGGTCCGGCACAAGTACAACTTTGACAACCTGGGCCAGGCTCTGATGTCCCTGTTTGTG 4 860 

III II MM II I MM III MINI MINIMI Mill MINI II II MM III MM 

TGGGTCCGGCACAAGTACAACTTTGACAACCTGGGCCAGGCTCTGATGTCCCTGTTTGTG 4380 

CTGGCCTCCAAGGATGGTTGGGTTGACATCATGTATGATGGGCTGGATGCTGTGGGTGTG 4920 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CTGGCCTCCAAGGATGGTTGGGTTGACATCATGTATGATGGGCTGGATGCTGTGGGTGTG 444 0 



MM! IIIIIMIIIIIIIIII III llllllllllllllllllll IMIIIIIIII 



CTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCCAT 5040 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 f M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCCAT 4560 



J 1 1 1 1 ! J 1 1 1 1 1 1 1 i 1 1 1 1 i 1 1 J 1 1 1 1 f 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 f j 1 1 ! 



AGGCTGGAGAAAAAGAGAAGGAGTAAGGAGAAGCAGATGGCCGAAGCCCAGTGCAAGCCC 5160 

! 1 1 ! i 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 ! 1 1 1 N 1 1 1 1 1 1 

AGGCTGGAGAAAAAGAGAAGGAGTAAGGAGAAGCAGATGGCCGAAGCCCAGTGCAAGCCC 4680 



1 1 1 1 1 1 1 1 1 I II 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 II I M 1 1 1 

'ACTACTCTGACTACTCGAGATTCCGGCTCCTTGTCCACCACCTGTGTACCAGCCACTAC 

:tggacctcttcatcactggtgtcatcgggctgaacgtggtcactatggccatggaacat 

MUM MMIMMMMMMMMMMMMMIIMM MMMMIMIMM 

:tggacctcttcatcactggtgtcatcgggctgaacgtggtcactatggccatggaacat 

:accagcagccccagatcctggacgaggctctgaagatctgcaattacatctttaccgtc 

II MINI II 1 1 III MM MM II I llllllllllllllllllll II IMIMMMI 
^accagcagccccagatcctggacgaggctctgaagatctgcaattacatctttaccgtc 

lTCTTTGTCTTTGAGTCAGTTTTCAAACTTGTGGCCTTTGCGTTCCGCCGTTTCTTCCAG 

1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 i I llllllllllllllllll 

lTCTTTGTCTTTGAGTCAGTTTTCAAACTTGTGGCCTTTGGCTTCCGCCGTTTCTTCCAG 

;acaggtggaaccagctggacctggctattgtgcttctgtccatcatgggcatcacactg 
IIIIIIIMIIIIMIIIIMIIIIIIIIIIIMIMIIIMMIIIIIMIMIIMI 



GAGGAGATTGAGGTCAATCTGTCGCTGCCCATCAACCCCACCATCATCCGTATCATGAGG 5520 

III MM II III II II 1 1 1 1 1 1 1 M I II Mill III Mill I MM MM Mill MM 

GAGGAGATTGAGGTCAATCTGTCGCTGCCCATCAACCCCACCATCATCCGTATCATGAGG 504 0 
GTGCTCCGCATTGCTCGAGTTCTGAAGCTGTTGAAGATGGCTGTGGGCATGCGGGCACTG 5580 

I II I II II 1 1 1 II I II 1 1 1 1 1 II 1 1 II I II II 1 1 1 1 II M II I II 1 1 II I II I M 1 1 II I 

GTGCTCCGCATTGCTCGAGTTCTGAAGCTGTTGAAGATGGCTGTGGGCATGCGGGCACTG 5100 

CTGCACACGGTGATGCAGGCCCTGCCCCAGGTGGGGAACCTGGGACTTCTCTTCATGTTA 564 0 

M I I I I I I I II I I I I I II II II I M I I I II I I M I II I I II I I I I I I I I II I I I II I II I 
CTGCACACGGTGATGCAGGCCCTGCCCCAGGTGGGGAACCTGGGACTTCTCTTCATGTTA 5160 

TTGTTTTTCATCTTTGCAGCTCTGGGCGTGGAGCTCTTTGGAGACCTGGAGTGTGATGAG 5700 

II II I II 1 1 1 1 1 1 1 II II II II I Ml 1 1 II II 1 1 II M 1 1 1 II II 1 1 1 1 1 1 1 1 II I II 1 1 
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5161 TTGTTTTTCATCTTTGCAGCTCTGGGCGTGGAGCTCTTTGGAGACCTGGAGTGTGATGAG 5220 

ACACACCCTTGTGAGGGCTTGGGTCGGCATGCCACCTTTAGGAACTTTGGTATGGCCTTT 5760 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I M I I I I I I I 
ACACACCCTTGTGAGGGCTTGGGTCGGCATGCCACCTTTAGGAACTTTGGTATGGCCTTT 52 80 

CTGACCCTCTTCCGAGTCTCCACTGGTGACAACTGGAATGGTATTATGAAGGACCCTTCC 5820 

[ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 E t [ I J 1 1 1 i 1 1 1 1 1 1 1 1 1 1 ! I i I j 1 1 1 i i 

CTGACCCTCTTCCGAGTCTCCACTGGTGACAACTGGAATGGTATTATGAAGGACACCCTC 534 0 
CGGGACTGTGACCAGGAGTCCACCTGCTACAACACTGTCATCTCCCCTATCTACTTTGTG 5880 

I IIIIMIIIIIII IIIIIIMIMIIIIIIII IMIIIIIIIMI III Mill! Mill 

CGGGACTGTGACCAGGAGTCCACCTGCTACAACACTGTCATCTCCCCTATCTACTTTGTG 5400 
TCCTTCGTGCTGACGGCCCAGTTTGTGCTGGTCAACGTGGTCATAGCTGTGCTGATGAAG 5940 

1 1 1 1 J I [ 1 1 1 1 1 1 1 f 1 1 1 [ [ I I J 1 1 1 1 1 1 1 1 i ] 1 1 1 1 [ 1 1 [ I [ 1 1 [ 1 1 1 7 1 

TCCTTCGTGCTGACGGCCCAGTTTGTGCTGGTCAACGTGGTCATAGCTGTGCTGATGAAG 5460 
CACCTGGAAGAAAGCAACAAAGAGGCCAAGGAGGAGGCCGAGCTCGAGGCCGAGCTGGAG 6000 

llllllllll IIIMII IIIMII IIIMII IIIMII, lllllllllllllll 

CACCTGGAAGAAAGCAACAAAGAGGCCAAGGAGGAGGCCGAGCTCGAGGCCGAGCTGGAG 552 0 
CTGGAGATGAAGACGCTCAGCCCGCAGCCCCACTCCCCGCTGGGCAGCCCCTTCCTCTGG 6060 

I i 1 1 1 1 1 M M I 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 ! M 1 1 1 1 M I 1 1 M I 1 1 1 1 II 1 1 1 1 1 

CTGGAGATGAAGACGCTCAGCCCGCAGCCCCACTCCCCGCTGGGCAGCCCCTTCCTCTGG 5580 
CCCGGGGTGGAGGGTGTCAACAGTACTGACAGCCCTAAGCCTGGGGCTCCACACACCACT 612 0 

I II Ml II 1 1 II IIIIMIIIIIII IIIMII I Mill IIIIMIIIIIII II II III II 

CCCGGGGTGGAGGGTGTCAACAGTACTGACAGCCCTAAGCCTGGGGCTCCACACACCACT 564 0 
GCCCACATTGGAGCAGCCTCGGGCTTCTCCCTTGAGCACCCCACGATGGTACCCCACCCC 6180 

M 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II I II M 1 1 1 1 1 1 1 M 

GCCCACATTGGAGCAGCCTCGGGCTTCTCCCTTGAGCACCCCACGATGGTACCCCACCCC 5 700 
GAGGAGGTGCCAGTCCCCCTAGGACCAGACCTGCTGACTGTGAGGAAGTCTGGTGTCAGC 624 0 

IMIIIM llllll Ml IIIIIIIIIIIIIIIMIIIIIIIIMII Ml IMIIIIIIII 

GAGGAGGTGCCAGTCCCCCTAGGACCAGACCTGCTGACTGTGAGGAAGTCTGGTGTCAGC 5 760 
CGGACGCACTCTCTGCCCAATGACAGCTACATGTGCCGCAATGGGAGCACTGCTGAGAGA 6300 

II I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 M 1 1 1 M M II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 

CGGACGCACTCTCTGCCCAATGACAGCTACATGTGCCGCAATGGGAGCACTGCTGAGAGA 582 0 



1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



CACTCCCAACCAGCAGACACCAGCTGCATCCTACAGCTTCCCAAAGATGTGCACTATCTG 64 20 

I M I I I II I II I I I I I I I I I I I M I I | || | | | | | | || | | | | M I I I I I I I I I I I II II I I 
CACTCCCAACCAGCAGACACCAGCTGCATCCTACAGCTTCCCAAAGATGTGCACTATCTG 594 0 

CTCCAGCCTCATGGGGCTCCCACCTGGGGCGCCATCCCTAAACTACCCCCACCTGGCCGC 6480 

Mill Mllllllilllllllllllllllllllllllll IIIMII IIIIMMM 

CTCCAGCCTCATGGGGCTCCCACCTGGGGCGCCATCCCTAAACTACCCCCACCTGGCCGC 6000 

TCCCCTCTGGCTCAGAGGCCTCTCAGGCGCCAGGCAGCAATAAGGACTGACTCCCTGGAT 654 0 

I I I I I I I I I I I M I I I I II I I I I I I I I I I I I | | | | I I I I ! I I I I I I I I I I I I I I I I II I ! 
TCCCCTCTGGCTCAGAGGCCTCTCAGGCGCCAGGCAGCAATAAGGACTGACTCCCTGGAT 6060 



Qy 6541 GTGCAGGGCCTGGGTAGCCGGGAAGACCTGTTGTCAGAGGTGAGTGGGCCCTCCTGCCCT 6600 

1 1 1 r 1 1 1 1 J r 1 1 1 1 [ 1 1 1 1 [ 1 1 1 1 r 1 1 1 1 J 1 1 1 1 1 1 1 j 1 1 1 i 1 1 1 1 



Application/Control Number: 09/346,794 



Page 



Art Unit: 1646 



Db 


6061 


Qy 


6601 


Db 


6121 


Qy 


6661 


Db 


6181 


Qy 


6721 


Db 


6241 


Qy 


6781 


Db 


6301 


Qy 


6841 


Db 


6361 


Qy 


6901 


Db 


6421 


Qy 


6961 


Db 


6481 


Qy 


7021 


Db 


6541 


Ov 


7081 


Db 


6601 


Qy 


7141 


Db 


6661 


Qy 


7201 


Db 


6721 



GTGCAGGGCCTGGGTAGCCGGGAAGACCTGTTGTCAGAGGTGAGTGGGCCCTCCTGCCCT 6120 

CTGACCCGGTCCTCATCCTTCTGGGGCGGGTCGAGCATCCAGGTGCAGCAGCGTTCCGGC 6660 

IIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

CTGACCCGGTCCTCATCCTTCTGGGGCGGGTCGAGCATCCAGGTGCAGCAGCGTTCCGGC 6180 

ATCCAGAGCAAAGTCTCCAAGCACATCCGCCTGCCAGCCCCTTGCCCAGGCCTGGAACCC 6720 

1 1 II 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 M 1 1 M 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! I 

ATCCAGAGCAAAGTCTCCAAGCACATCCGCCTGCCAGCCCCTTGCCCAGGCCTGGAACCC 624 0 



INI II IIIIIIMIIIMMIIIIIIIII II IIIIIIMMIIIIIMUIU 



TGGATTTCAGGAGACCTCCTTCCCAGCAGCCAGGAAGAACCCCTGTTCCCACGGGACCTG 684 0 

1 1 1 1 1 1 1 T II 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 i 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 

TGGATTTCAGGAGACCTCCTTCCCAGCAGCCAGGAAGAACCCCTGTTCCCACGGGACCTG 6360 



MMMII IIIIIIIIIIIIIIIIMIIIIIIIII II IIIIIMIIIIIMIIIII 

AAGAAGTGCTACAGTGTAGAGACCCAGAGCTGCAGGCGCAGGCCTGGGTTCTGGCTAGAT 
GAACAGCGGAGACACTCCATTGCTGTCAGCTGTCTGGACAGCGGCTCCCAACCCCGCCTA 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 h I M 1 1 1 1 1 1 1 1 1 1 1 I II 1 1 M I 

GAACAGCGGAGACACTCCATTGCTGTCAGCTGTCTGGACAGCGGCTCCCAACCCCGCCTA 
TGTCCAAGCCCCTCAAGCCTCGGGGGCCAACCTCTTGGGGGTCCTGGGAGCCGGCCTAAG 

1 1 1 1 1 i M 1 1 1 , 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 ! I M 1 1 I h 1 1 M 1 1 1 1 1 1 M 1 1 1 1 II I 



AAAAAACTCAGCCCACCCAGTATCTCTATAGACCCCCCGGAGAGCCAGGGCTCTCGGCCC 7080 

MM! Ml III IMIIIIIMIMIIIIIIIIIIIIIIII Ml IIMII IIIIIMIMI 

AAAAAACTCAGCCCACCCAGTATCTCTATAGACCCCCCGGAGAGCCAGGGCTCTCGGCCC 6600 



1 1 1 1 1 1 1 1 1 1 M I ' I M 1 1 1 1 1 1 Ml II I II 1 1 II II I i 1 1 II 1 1 II III 1 1 1 III I 



TCGGTCTCCAGCCCCCTTGACAGCACGGCTGCCTCACCCTCCCCAAAGAAAGACACGCTG 7200 
I I I I I I I I I I I ■ I I ! I I ■ I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
TCGGTCTCCAGCCCCCTTGACAGCACGGCTGCCTCACCCTCCCCAAAGAAAGACACGCTG 6720 

AGTCTCTCTGGTTTGTCTTCTGACCCAACAGACATGGACCCC 7242 

Mill MUM IIMMIIIMMMMiMMMMIMM 

AGTCTCTCTGGTTTGTCTTCTGACCCAACAGACATGGACCCC 6762 



RESULT 5 
AAX83488 

ID AAX83488 standard; cDNA; 6741 BP. 
XX 

AC AAX83488; 
XX 
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DT 07-DEC-1999 (first entry) 
XX 

DE Rat T-type voltage -gated Ca channel alpha- 1-G (rCavTld) cDNA. 
XX 

KW Human; T-type voltage -gated calcium channel; membrane; pore; ion; 

KW activation; current; rat; screen; drug; cardiomyopathy; epilepsy; ds. 

XX 

OS Rattus sp. 
XX 

PN W09929847-A1. 
XX 

PD 17-JUN-1999. 
XX 

PF 30-OCT-1998; 98WO-US023 161 . 
XX 

PR 05-DEC-1997; 97US- 0098580 9 . 
XX 

PA (LOYO ) UNIV LOYOLA CHICAGO. 
XX 

PI Perez -Reyes E, Cribbs LL; 
XX 

DR WPI; 1999-394972/33. 

DR P-PSDB; AAY14593-. 
XX 

PT New T-type voltage-gated calcium channels. 
XX 

PS Disclosure; Page 94-103; 138pp; English. 
XX 

CC This sequence represents the coding region for a rat T-type voltage-gated 

CC calcium (Ca) channel alpha- 1-G designated rCavTld. Voltage gated channels 

CC are membrane bound glycosylated proteins formed of several subunits. The 

CC large alpha subunits form a pore in the membrane that is selective for a 

CC given ionic species. Each alpha subunit contains 4 domains (I, II, III 

CC and IV) and each domain contains 6 putative transmembrane helical 

CC segments (S1-S6) . T-type Ca channels are activated at a lower voltage 

CC than L- or N-type channels. Characteristics of T-type channels include 

CC short current time, slow activation kinetics near threshold, fast 

CC inactivation kinetics and slow tail current. The sequences AAX83481- 

CC X834 92 represent novel T-type voltage-gated Ca channel genes from humans 

CC and rats. Each of the novel Ca-channels contains a putative IVS4 region 

CC comprising the amino acid sequence AAY14598. Cells expressing the T-type 

CC voltage -gated calcium channel proteins can be used to screen for drugs 

CC which affect calcium channels. Methods are also disclosed for treating a 

CC disease or disorder associated with a deficiency in a native T-type 

CC calcium channel nucleic acid, e.g. to treat cardiomyopathy, epilepsy, etc 

XX 

SQ Sequence 6741 BP; 1355 A; 2041 C; 1908 G; 1437 T; 0 U; 0 Other; 

Query Match 88.6%'; Score 6678.4; DB 2; Length 6741; 

Best Local Similarity 99.5%; Pred^ No. 0; 

Matches 6728; Conservative 0; Mismatches 11; Indels 23; Gaps 2; 
Qy 4 83 ATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCACG 542 



Db 




Qy 

Db 



543 CAGCTCAACGACCTGTCCGGGGCCGGGGGC - - GGCAGGGGCCGGGTCGACGGAAAAGGAC 

Illlllllllllllllllllllllllllll | III I I I I II I I I I I I I I I I I I I 
6 1 CAGCTCAACGACCTGTCCGGGGCCGGGGGCCGGCAGGGGCCGGGGTCGACGGAAAAGGAC 
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Qy 
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Qy 


1081 


Db 


601 


Qy 


1141 


Db 


661 


Qy 


1201 


Db 


721 


Qy 
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Ov 
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Db 


841 


Qy 


1381 


Db 


901 


Qy 


1441 


Db 


961 



CCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGGTT 660 

1 1 1 1 1 1 1 1 1 i 1 1 E 1 1 1 i 4 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 S 1 1 1 i r 1 1 1 E I 

CCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGGTT 180 



1 1 ! [ 1 1 1 f f 1 1 i 1 1 1 J 1 1 1 [ 1 1 ! 1 1 1 i i i 1 1 f 1 1 1 1 1 1 1 1 j 1 1 1 i 1 1 



III IMIIIIIIIIIIIIIIIII llllllllil IMIIII III IMIIIIIMIMI II 



TTCAGGCCGTGTGAGGACATTGCCTGTGACTCCCAGCGCTGCCGGATCCTGCAGGCCTTC 84 0 

I ! M I M 1 1 1 : ! I II 1 1 II I M ! M I 1 1 1 1 1 1 1 1 1 1 1 1 1 MM I M 1 1 I i 1 1 I M 

TTCAGGCCGTGTGAGGACATTGCCTGTGACTCCCAGCGCTGCCGGATCCTGCAGGCCTTC 360 
GATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGGGC 900 

Ml IMIIII III llllllllll IIMMI III IMIIII III IIMMI IIIIIIMI 

GATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGGGC 420 
ATCTTTGGGAAGAAATGTTACCTGGGAGACACTTGGAACCGGCTTGACTTTTTCATTGTC 960 

1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ATCTTTGGGAAGAAATGTTACCTGGGAGACACTTGGAACCGGCTTGACTTTTTCATTGTC 4 80 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1! 1 1 1 1 1 1 



GTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCTTC 114 0 

1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCTTC 660 



I I I I f I i I I I I I M M I i I I I I I I I I I I I : I I I I I i : ] I I I i I I I I i I I I I i I I I 



II II IMM IIIMIIIII IMIIMIIIIM IIMMI MIMI MM MM IMM 



ACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGAGA 132 0 

Ml IMIIII III IIIMIIIII III! Ml IIMMI IIMMIII MM MM III II 

ACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGAGA 84 0 



MMMIMMIMM MMMMMMMIMMMMMMMI III 



GACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACTAT 144 0 

Ml II Ml Mill II II I II II I II II III 1 1 Mi Ml II II Ml II I II II I II II I 

GACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACTAT 960 
ACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACATT 1500 

1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 II 1 1 ! 1 1 M 1 1 1 III M 1 1 1 Ml I M M III 1 1 1 

ACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACATT 102 0 
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1321 


Qy 
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Db 


1381 


Qy 


1921 


Db 


1441 


Qy 


1981 


Db 


1501 


Qy 


2041 


Db 


1561 


Qy 


2101 


Db 


1621 


Qy 


2161 


Db 


1681 




2221 


Db 


1741 


Qy 


2281 


Db 


1801 


Qy 


2341 


Db 


1861 



GGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCATG 1560 

I I ! I I I I : I I I I I I I I I I I I I I I I I M I I I I I I M I I I II I I I I I I I I M I I I I I 
GGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCATG 1080 



I I II I I I I I I I I I I I I I I I I I I I !! I I I I I I I I I M I I I I I I I I I ' I I I I I I ! I I 



GTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCGAG 1680 

I II I II I MM 1 1 1 1 MM I llll I II MM II II Ml MM 1 1 Ml I IM I II II 

GTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCGAG 12 00 

ACCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATGCT 174 0 

IIIIIIIIIIIIIMMIMIIII MMMMIMIMM MM IMMMII II 

ACCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATGCT 1260 



II I III MM 1 1 1 1 llll MM ' I Mill I llll II I MM 1 1 M, I MM 1 1 M 



GTGTACATCCTCCGAAAAGCAGCCCGAAGGCTGGCCCAGGTCTCTAGGGCTATAGGCGTG 1860 

MMMMMMIMMMIMM MMMMIMIMM llll IMMMIMM 

GTGTACATCCTCCGAAAAGCAGCCCGAAGGCTGGCCCAGGTCTCTAGGGCTATAGGCGTG 1380 

CGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTGGC 192 0 

IIMIIIMIIIIIIIMI MMMMMMMMIMM MM MIIIIIMM 

CGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTGGC 1440 

AGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACCAC 1980 

IMMMMMIM MM MMMMIMIMM MMMMMMMMIMM 

AGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACCAC 1500 

CACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAGAG 2 04 0 

I I Ml II Ml MM MMMMMMMMIMM llll IMMM Mill IMM 

CACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAGAG 1560 

ATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACACCC 2100 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II M 1 1 i 1 1 1 1 1 1 1 1 1 II M 1 1 1 M 1 1 1 1 1 i I 1 1 1 1 1 1 1 1 1 1 

ATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACACCC 162 0 



MMMMMIMI II M IMIIMIIII llll MMMMMMMMIMM 



TGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCATCT 222 0 

MM I! II MM MIUIMMMMMMM MMMMMMMMIMM 

TGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCATCT 1740 

GGTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAGAG 2280 

Ml MM llll MIMMMMMIM MMMMMMMMMMMIMM 

GGTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAGAG 1800 



1 1 1 1 1 J I J 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 1 1 i [ 1 1 1 1 1 1 i [[ 1 1 1 1 f 1 1 ! I j 1 1 1 1 E l 



AGCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGAGT 2400 

Mill llll IMMIIIIMIIMIIIIMII llll III lllilll III IMMM IM 

AGCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGAGT 1 92 0 
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2761 
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2281 
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2821 


Db 


2341 


Qy 


2881 


Db 


2401 


Qy 


2941 


Db 


2461 


Qy 


3001 


Db 


2521 


Qy 


3061 


Db 


2581 


yy 


Jlzl 


Db 


2641 


Qy 


3181 


Db 


2701 


Qy 


3241 


Db 


2761 



ACGGGAGCCTGCCATAGCTCCTGCAAAATCTCCAGCCCTTGCTCCAAGGCAGACAGTGGA 2460 

MMIMII I I MMMMMMMMMIIMIIIMMIII MMMMMII 

ACGGGAGCCTGCCATAGCTCCTGCAAAATCTCCAGCCCTTGCTCCAAGGCAGACAGTGGA 1980 
GCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGTCC 2520 

Mllllll I I I IMIIIIIIMIIIIIIIIIIMIIIIIIIII I'lllllllMI 

GCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGTCC 2040 
GCTGACCATGTCATGCCTGACTCAGACAGCGAGGCTGTGTATGAGTTCACACAGGACGCT 2580 

II 1 1 1 1 M 1 1 M M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 M 1 1 '! I Ml 1 1 1 1 1 

GCTGACCATGTCATGCCTGACTCAGACAGCGAGGCTGTGTATGAGTTCACACAGGACGCT 2100 
CAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAGAT 2640 

MM I I I I MMIIMIIMIIMIIIIIMMIIMIII I I MIMIMI 

CAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAGAT 2160 
GCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGATC 2700 

1 1 1 M 1 1 M I ! I M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 

GCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGATC 2220 
GTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCAGC 2760 

I M M I M M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 M M M 1 1 1 1 1 1 1 1 1 1 1 1 

GTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCAGC 2280 
ATGGGCATCGAGTACCACGAGCAGCCCGAGGAGCTCACCAACGCCCTGGAAATCAGCAAC 2820 

M I I M II 1 1 II 1 1 1 1 1 II 1 1 1 1 1 1 1 1 M 1 1 1 1 M 1 1 1 1 1 1 M M M I M M 1 1 1 II I 

ATGGGCATCGAGTACCACGAGCAGCCCGAGGAGCTCACCAACGCCCTGGAAATCAGCAAC 234 0 
ATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTCCC 2880 

I I I MIIIMMMIIIIIIMIMIMIIIIMIIMI I MMMMIMM 

ATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTCCC 24 00 
TTTGGCTACATTAAGAATCCCTACAACATCTTTGATGGTGTCATTGTGGTCATCAGTGTG 2940 

MINI MM MM IIIIMI! IIIIIIIMIIIIIIMIIIIIIIIMIMMMIIII 

TTTGGCTACATTAAGAATCCCTACAACATCTTTGATGGTGTCATTGTGGTCATCAGTGTG 2460 
TGGGAGATTGTGGGCCAGCAGGGAGGTGGCCTGTCGGTGCTGCGGACCTTCCGCCTGATG 3000 

I Mill MMMMI 1 1 II 1 1 Ml II I I II M I II 1 1 I Ml I Ml 1 1 1 1 I MM I! 

TGGGAGATTGTGGGCCAGCAGGGAGGTGGCCTGTCGGTGCTGCGGACCTTCCGCCTGATG 2520 
CGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCATG 3060 

I I f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 r i 

CGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCATG 2580 
AAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCTTC 3120 

M 1 1 1 M 1 1 M 1 1 M 1 1 M 1 1 M 1 1 M I Ml 1 1 M I M M I M 1 1 1 M I M 1 1 1 M 1 1 M 

AAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCTTC 2640 
AGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACACG 3180 

M MM MM MM MMMMMMMMMIMMMMMMMMMIMMMM 

AGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACACG 2700 
TTGCCAGACCGGAAGAATTTCGACTCCCTGCTCTGGGCCATCGTCACTGTCTTTCAGATT 324 0 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

TTGCCAGACCGGAAGAATTTCGACTCCCTGCTCTGGGCCATCGTCACTGTCTTTCAGATT 2760 
CTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTTGG 3300 

1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M j 1 1 1 1 1 1 M 1 1 

CTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTTGG 2820 
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3001 
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3061 


Qy 


3601 


Db 


3121 


Qy 


36.61 


Db 


3181 


Qy 


3721 


Db 


3241 


Qy 


3781 


Db 


3301 


Qy 


3841 


Db 


3361 


Qy 


3901 


Db 


3421 


Qy 


3961 


Db 


3481 


Ov 


4021 


Db 


3541 


Qy 


4081 


Db 


3601 


Qy 


4141 


Db 


3661 



GCTGCTCTTTACTTCATCGCCCTCATGACTTTTGGCAACTATGTGCTCTTTAACCTGCTG 3360 

IIIIIIMIIIMIIMI II IMI IMIIIIIIIMIIIIMIIIIIIIIMIIM 

GCTGCTCTTTACTTCATCGCCCTCATGACTTTTGGCAACTATGTGCTCTTTAACCTGCTG 2880 
GTGGCCATTCTTGTGGAAGGATTCCAGGCAGAGGGAGATGCCACCAAGTCTGAGTCAGAG 34 20 

II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 Mi 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 II 1 1 1 1 

GTGGCCATTCTTGTGGAAGGATTCCAGGCAGAGGGAGATGCCACCAAGTCTGAGTCAGAG 2 94 0 
CCTGATTTCTTTTCGCCCAGTGTGGATGGTGATGGGGACAGAAAGAAGCGCTTGGCCCTG 3480 

II IIIIIIMIIIIIIIIII II II IMIIIIIIIIIIIIIIIIIIIII MINI 

CCTGATTTCTTTTCGCCCAGTGTGGATGGTGATGGGGACAGAAAGAAGCGCTTGGCCCTG 3000 
GTGGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCCAT 354 0 

I lllllllllllllllllllllill II llllllllllllllllllllhlllllll 

GTGGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCCAT 3060 



I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCACTG 
GGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACCAT 

II M IIIIIIIIIIIIIMIIillllll.il IIIIMIIIIIIMIIII MM 

GGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACCAT 
GAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAAGC 

II IIIMMIIIIIIIIIIIIIIIIIIMII Ml III MINIMI MINI III Mill 

GAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAAGC 
AGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGCGG 

IMM II IIIIIIIIIIIIIIIIIIIIIMI MIMMIMMMMIMIMM 

AGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGCGG 
AGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGGAT 

1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 f i i i i f 1 1 1 1 1 1 j i ( 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r i 1 1 

AGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGGAT 
GAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACAGG 

I II 1 1 1 1 M I 1 1 1 1 M I II 1 1 1 1 II M 1 1 II I M 1 1 M 1 1 II 1 1 1 1 M I II 1 1 1 1 1 1 

GAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACAGG 
GGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGCCG 

MIMM M MMIMMMMMIMIIMM MMMMMMMMIIMM 

GGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGCCG 
GGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATGGC 

II MMII III III MMIIMIIIIIIIIIIIIMIMI MMM II Mil III Mill 



AAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATGGG 4080 

II MMII III MIMMIIMIMMIIIIMIIIIIIIMIMI MIIIIIMIIIM 

AAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATGGG 3600 



I I I I I I I I I I 1 I I I j I I I II I I I I I I 



TCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTCCT 4 200 

M MMMIIIIIMMIIMIMMIMIIIMMIMIMIMIIIIMI III Mill 

TCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTCCT 3720 
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Db 


3901 
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4441 


Db 


3961 
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4501 


Db 


4021 


Qy 


4561 


Db 


4081 


Qy 


4621 


Db 


4141 


Qy 


4681 


Db 


4201 


Qy 


4741 


Db 


4261 


Qy 


4801 


Db 


4321 


Qy 


4861 


Db 


4381 




4921 


Db 


4441 


Qy 


4981 


Db 


4501 


Qy 


5041 


Db 


4561 



CAGTCAAGGTTTCGTCTCCTGTGTCACCGGATCATCACCCACAAGATGTTTGACCATGTG 4 260 

I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1' 1 1 1 1 ! 1 1 1 1 M 

CAGTCAAGGTTTCGTCTCCTGTGTCACCGGATCATCACCCACAAGATGTTTGACCATGTG 3780 
GTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTGAC 4 320 

II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 II II 1 1 1 II 1 1 1 II 1 1 M 1 1 M 1 1 1 1 1 1 1 1 1 1 

GTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTGAC 384 0 
CCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCTTT 4 3 80 

I II III II III II II I INI Ml II I II II III II II I II II I II III II II I II II III 

CCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCTTT 3 900 
CTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCTAC 444 0 

MMMMMMMMIM MM IMMIIMM MMMIIMMMMMMM 

CTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCTAC 3960 
CTGCGCAGCAGCTGGAATGTGCTGGACGGCTTGCTGGTGCTCATCTCCGTCATCGACATC 4 500 

MMMMMMMMIM MM IMMMIIM MIIMMI llllllllllll 

CTGCGCAGCAGCTGGAATGTGCTGGACGGCTTGCTGGTGCTCATCTCCGTCATCGACATC 4 02 0 



MMMMIMM MM MM IMMIIMM MIIMMI MMIMIMM 

TGGTCTCCATGGTCTCCGACAGCGGCACCAAGATCCTTGGCATGCTGAGGGTGCTGCGG 
TGCTGCGGACCCTGCGTCCACTCAGGGTCATCAGCCGGGCCCAGGGACTGAAGCTGGTG 

1 1 1 1 1 1 1 Ill I M 1 1 M 1 1 1 : 1 1 1 1 . 1 1 1 1 : 1 1 



GTAGAGACTCTGATGTCATCCCTCAAACCCATTGGCAACATTGTGGTCATTTGCTGTGCC 4 680 

MMMMMMM MIMMMIMMMIMM MIIMMI MMIMIMM 

GTAGAGACTCTGATGTCATCCCTCAAACCCATTGGCAACATTGTGGTCATTTGCTGTGCC 4200 
TTCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGTGT 4 74 0 

MIIMMI II II Mill MMMMMMM II MM MM llllllllllll 

TTCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGTGT 4260 
CAGGGTGAGGACACCAGGAACATCACTAACAAATCCGACTGCGCTGAGGCCAGCTACCGA 4 800 

lllllllll MIIMMI IIIIIIIIIIIIIIIIMIII MM MIIIIIIIMI 

CAGGGTGAGGACACCAGGAACATCACTAACAAATCCGACTGCGCTGAGGCCAGCTACCGA 4 320 



III llllllllllll Mill Mill llllllllllll I IIIIIIIIIIIIIIIIMIII 



CTGGCCTCCAAGGATGGTTGGGTTGACATCATGTATGATGGGCTGGATGCTGTGGGTGTG 4 920 

IMIIMI MM MIMMMIMMMIMM MMMMMMMMIIMM 

CTGGCCTCCAAGGATGGTTGGGTTGACATCATGTATGATGGGCTGGATGCTGTGGGTGTG 4 44 0 
GATCAGCAGCCCATCATGAACCACAACCCCTGGATGCTGCTATACTTCATCTCCTTCCTC 4 980 

I II II 1 1 Ml IN IMIIMI MM II II II MM II Mill III llllllllllll III 

GATCAGCAGCCCATCATGAACCACAACCCCTGGATGCTGCTATACTTCATCTCCTTCCTC 4 500 

CTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCCAT 504 0 

I II I I I II II I II II I II II M I I I I I I II I I I I I I I I I I II I II I II I I II II I I I II I 
CTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCCAT 4 560 

AAGTGCAGACAGCACCAGGAGGAGGAGGAGGCGAGGCGGCGTGAGGAGAAGCGACTACGG 5100 

I II II 1 1 1 1 1 1 1 1 1 1 1 II II II 1 1 1 1 M I M 1 1 M 1 1 1 II 1 1 1 1 1 M I II 1 1 1 1 1 1 II 1 1 

AAGTGCAGACAGCACCAGGAGGAGGAGGAGGCGAGGCGGCGTGAGGAGAAGCGACTACGG 4 620 
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Qy 


5101 


AGGCTGGAGAAAAAGAGAAGGAGTAAGGAGAAGCAGATGGCCGAAGCCCAGTGCAAGCCC 

IIIIJJIIIJIIIIIIIIIIII llllllliitltllltl 

1 1 1 1 I 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 II 1 1 1 1 1 II 1 1 1 1 1 1 II 

AGGCTGGAGAAAAAGAGAAGGA AAGCCCAGTGCAAGCCC 


5160 


Db 


4621 


4659 


Qy 


5161 


TACTACTCTGACTACTCGAGATTCCGGCTCCTTGTCCACCACCTGTGTACCAGCCACTAC 
1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I | I I | 1 | | | M 1 1 1 1 1 
TACTACTCTGACTACTCGAGATTCCGGCTCCTTGTCCACCACCTGTGTACCAGCCACTAC 


5220 


Db 


4660 


4719 


Qy 


5221 


CTGGACCTCTTCATCACTGGTGTCATCGGGCTGAACGTGGTCACTATGGCCATGGAACAT 

1 1 1 1 II 1 1 1 Ml 1 1 1 1 1 1 III 1 1 Ml 1 1 II 1 1 1 1 1 1 1 1 1 1 1 II !l II 1 II III 1 1 II 1 II 
CTGGACCTCTTCATCACTGGTGTCATCGGGCTGAACGTGGTCACTATGGCCATGGAACAT 


5280 


Db 


4720 


4779 


Qy 


5281 


TACCAGCAGCCCCAGATCCTGGACGAGGCTCTGAAGATCTGCAATTACATCTTTACCGTC 
1 1 II 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 M II II 1 1 1 1 1 1 1 II 1 1- 1 1 1 1 1 M 1 
TACCAGCAGCCCCAGATCCTGGACGAGGCTCTGAAGATCTGCAATTACATCTTTACCGTC 


5340 


Db 


4780 


4839 


Qy 

Db 


5341 
4840 


ATCTTTGTCTTTGAGTCAGTTTTCAAACTTGTGGCCTTTGCGTTCCGCCGTTTCTTCCAG 

MM 1 1 1 1 1 1 1 1 1 1 II II 1 MM 1 1 1 1 MM Ml 1 1 li M M 1 1 1 1 M 1 1 1 1 1 1 M M 

ATCTTTGTCTTTGAGTCAGTTTTCAAACTTGTGGCCTTTGGCTTCCGCCGTTTCTTCCAG 


5400 
4899 


Qy 


5401 


GACAGGTGGAACCAGCTGGACCTGGCTATTGTGCTTCTGTCCATCATGGGCATCACACTG 

1 1 1 M 1 1 M M 1 1 II 1 1 1 1 II 1 1 M 1 1 1 1 II 1 1 M 1 1 1 1 1 M ! M M 1 M II 1 1 1 1 M M 

GACAGGTGGAACCAGCTGGACCTGGCTATTGTGCTTCTGTCCATCATGGGCATCACACTG 


5460 


Db 


4900 


4 959 


Qy 


5461 


GAGGAGATTGAGGTCAATCTGTCGCTGCCCATCAACCCCACCATCATCCGTATCATGAGG 

Ml 1 III 1 1 1 1 1 1 MMM Ml 1 1 1 MM 1 Ml 1 MM M 1 1 1 1 1 MM 1 1 1 MIMI II 

GAGGAGATTGAGGTCAATCTGTCGCTGCCCATCAACCCCACCATCATCCGTATCATGAGG 


5520 


Db 


4960 


5019 


Qy 


5521 


GTGCTCCGCATTGCTCGAGTTCTGAAGCTGTTGAAGATGGCTGTGGGCATGCGGGCACTG 

Ml 1 1 1 II II 1 II II 1 li M Ml 1 1 M II 1 Ml 1 1 1 M II 1 M 1 1 1 II M 1 1 1 1 1 Ml M 

GTGCTCCGCATTGCTCGAGTTCTGAAGCTGTTGAAGATGGCTGTGGGCATGCGGGCACTG 


5580 


Db 


5020 


5079 


Qy 


5581 


CTGCACACGGTGATGCAGGCCCTGCCCCAGGTGGGGAACCTGGGACTTCTCTTCATGTTA 

1 1 I 1 1 1 1 1 1, 1 1 II 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
CTGCACACGGTGATGCAGGCCCTGCCCCAGGTGGGGAACCTGGGACTTCTCTTCATGTTA 


5640 


Db 


5080 


5139 


Qy 


5641 


TTGTTTTTCATCTTTGCAGCTCTGGGCGTGGAGCTCTTTGGAGACCTGGAGTGTGATGAG 

1 1 MM 1 M M M 1 M 1 1 1 1 1 1 II II M M 1 M 1 1 1 M 1 1 1 1 II 1 1 Ml 1 1 1 1 1 1 1 MMi 

TTGTTTTTCATCTTTGCAGCTCTGGGCGTGGAGCTCTTTGGAGACCTGGAGTGTGATGAG 


5700 


Db 


5140 


5199 


Qy 


5701 


ACACACCCTTGTGAGGGCTTGGGTCGGCATGCCACCTTTAGGAACTTTGGTATGGCCTTT 

1 1 1 M 1 1 MM 1 1 M Ml 1 1 1 M 1 1 M M 1 1 M 1 1 1 1 Ml M M 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 

ACACACCCTTGTGAGGGCTTGGGTCGGCATGCCACCTTTAGGAACTTTGGTATGGCCTTT 


5760 


Db 


5200 


5259 


Qy 


5761 


CTGACCCTCTTCCGAGTCTCCACTGGTGACAACTGGAATGGTATTATGAAGGACCCTTCC 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
CTGACCCTCTTCCGAGTCTCCACTGGTGACAACTGGAATGGTATTATGAAGGACACCCTC 


5820 


Db 


. 5260 


5319 


Qy 


5821 


CGGGACTGTGACCAGGAGTCCACCTGCTACAACACTGTCATCTCCCCTATCTACTTTGTG 

ill MINI! Ml IMIMI IIIIIIIIIIIIIMII IlillIMM IIIMIIMIII 

CGGGACTGTGACCAGGAGTCCACCTGCTACAACACTGTCATCTCCCCTATCTACTTTGTG 


5 880 


Db 


5320 


5379 


Qy 


5881 


TCCTTCGTGCTGACGGCCCAGTTTGTGCTGGTCAACGTGGTCATAGCTGTGCTGATGAAG 

M 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 

TCCTTCGTGCTGACGGCCCAGTTTGTGCTGGTCAACGTGGTCATAGCTGTGCTGATGAAG 


5940 


Db 


5380 


5439 


Qy 


5941 


CACCTGGAAGAAAGCAACAAAGAGGCCAAGGAGGAGGCCGAGCTCGAGGCCGAGCTGGAG 

M 1 1 1 M 1 II 1 1 1 1 1 1 M 1 1 1 M M 1 1 1 1 M M 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 M M II M 

CACCTGGAAGAAAGCAACAAAGAGGCCAAGGAGGAGGCCGAGCTCGAGGCCGAGCTGGAG 


6000 


Db 


5440 


5499 
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Qy 


6001 


CTGGAGATGAAGACGCTCAGCCCGCAGCCCCACTCCCCGCTGGGCAGCCCCTTCCTCTGG 


6060 






1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5500 


CTGGAGATGAAGACGCTCAGCCCGCAGCCCCACTCCCCGCTGGGCAGCCCCTTCCTCTGG 


5559 


Qy 


6061 


CCCGGGGTGGAGGGTGTCAACAGTACTGACAGCCCTAAGCCTGGGGCTCCACACACCACT 


6120 






i i i i i i i r i I i i i i i i I i i i i i i i i t i i i i i i i i i i t i r i i i i i i i i i i I i i i i i i i i i i 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 




Db 


5560 


CCCGGGGTGGAGGGTGTCAACAGTACTGACAGCCCTAAGCCTGGGGCTCCACACACCACT 


5619 


Qy 


6121 


GCCCACATTGGAGCAGCCTCGGGCTTCTCCCTTGAGCACCCCACGATGGTACCCCACCCC 


6180 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 




Db 


5620 


GCCCACATTGGAGCAGCCTCGGGCTTCTCCCTTGAGCACCCCACGATGGTACCCCACCCC 


5679 


Qy 


6181 


GAGGAGGTGCCAGTCCCCCTAGGACCAGACCTGCTGACTGTGAGGAAGTCTGGTGTCAGC 


6240 






1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5680 


GAGGAGGTGCCAGTCCCCCTAGGACCAGACCTGCTGACTGTGAGGAAGTCTGGTGTCAGC 


5739 


Qy 


6241 


CGGACGCACTCTCTGCCCAATGACAGCTACATGTGCCGCAATGGGAGCACTGCTGAGAGA 


6300 






1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 II 




Db 


5740 


CGGACGCACTCTCTGCCCAATGACAGCTACATGTGCCGCAATGGGAGCACTGCTGAGAGA 


5799 


Qy 


6301 


TCCCTAGGACACAGGGGCTGGGGGCTCCCCAAAGCCCAGTCAGGCTCCATCTTGTCCGTT 


6360 






1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ml 1 1 1 1 1 1 II 1 II 




Db 


5800 


TCCCTAGGACACAGGGGCTGGGGGCTCCCCAAAGCCCAGTCAGGCTCCATCTTGTCCGTT 


5859 


Qy 


6361 


CACTCCCAACCAGCAGACACCAGCTGCATCCTACAGCTTCCCAAAGATGTGCACTATCTG 


6420 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 II M 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5860 


CACTCCCAACCAGCAGACACCAGCTGCATCCTACAGCTTCCCAAAGATGTGCACTATCTG 


5919 


Qy 


6421 


CTCCAGCCTCATGGGGCTCCCACCTGGGGCGCCATCCCTAAACTACCCCCACCTGGCCGC 


6480 






1 II 1 1 M 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5920 


CTCCAGCCTCATGGGGCTCCCACCTGGGGCGCCATCCCTAAACTACCCCCACCTGGCCGC 


5979 


Qy 


6481 


TCCCCTCTGGCTCAGAGGCCTCTCAGGCGCCAGGCAGCAATAAGGACTGACTCCCTGGAT 


6540 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5980 


TCCCCTCTGGCTCAGAGGCCTCTCAGGCGCCAGGCAGCAATAAGGACTGACTCCCTGGAT 


6039 


Qy 


6541 


GTGCAGGGCCTGGGTAGCCGGGAAGACCTGTTGTCAGAGGTGAGTGGGCCCTCCTGCCCT 


6600 






1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II 1 1 1 




Db 


6040 


GTGCAGGGCCTGGGTAGCCGGGAAGACCTGTTGTCAGAGGTGAGTGGGCCCTCCTGCCCT 


6099 


Qy 


6601 


CTGACCCGGTCCTCATCCTTCTGGGGCGGGTCGAGCATCCAGGTGCAGCAGCGTTCCGGC 


6660 






lllllllllllllllllflllllllilllllllllllllllllllliltilllltllllL 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 II 1 1 1 1 




Db 


6100 


CTGACCCGGTCCTCATCCTTCTGGGGCGGGTCGAGCATCCAGGTGCAGCAGCGTTCCGGC 


6159 


Qy 


6661 


ATCCAGAGCAAAGTCTCCAAGCACATCCGCCTGCCAGCCCCTTGCCCAGGCCTGGAACCC 


6720 


Db 


6160 


lllllllllllllllllllllllllllllliiiillllllllllllllllllllllllll 

ATCCAGAGCAAAGTCTCCAAGCACATCCGCCTGCCAGCCCCTTGCCCAGGCCTGGAACCC 


6219 


Qy 


6721 


AGCTGGGCCAAGGACCCTCCAGAGACCAGAAGCAGCTTAGAGCTGGACACGGAGCTGAGC 


6780 






llll MM Ml MINI MM MM 1 IIIIIIIMIIII IIIMMI 1 IIMIIII MM 




Db 


6220 


AGCTGGGCCAAGGACCCTCCAGAGACCAGAAGCAGCTTAGAGCTGGACACGGAGCTGAGC 


6279 


Qy 


6781 


TGGATTTCAGGAGACCTCCTTCCCAGCAGCCAGGAAGAACCCCTGTTCCCACGGGACCTG 


6840 






IMIIMMII 1 IIIIIIMMIIIIMIIIMIIMM MM llll 1 IIMIIII llll 




Db 


6280 


TGGATTTCAGGAGACCTCCTTCCCAGCAGCCAGGAAGAACCCCTGTTCCCACGGGACCTG 


6339 



Qy 

Db 



6841 
6340 



AAGAAGTGCTACAGTGTAGAGACCCAGAGCTGCAGGCGCAGGCCTGGGTTCTGGCTAGAT 

I i 1 1 M 1 1 i I [ I j II 1 1 M I ] 1 1 1 1 II I M 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 

AAGAAGTGCTACAGTGTAGAGACCCAGAGCTGCAGGCGCAGGCCTGGGTTCTGGCTAGAT 



6900 
6399 
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Qy 


6901 


Db 


6400 


Qy 


6961 


Db 


6460 


Qy 


7021 


Db 


6520 


wy 


7081 


Db 


6580 


Qy 


7141 


Db 


6640 


Qy 


7201 


Db 


6700 



GAACAGCGGAGACACTCCATTGCTGTCAGCTGTCTGGACAGCGGCTCCCAACCCCGCCTA 6960 

1 1 1 1 II 1 1 II 1 1 1 1 1 I! 1 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 M 1 1 1 1 1 1 IM 

GAACAGCGGAGACACTCCATTGCTGTCAGCTGTCTGGACAGCGGCTCCCAACCCCGCCTA 64 59 
TGTCCAAGCCCCTCAAGCCTCGGGGGCCAACCTCTTGGGGGTCCTGGGAGCCGGCCTAAG 7020 

I I I I I I I I I I I I 1 1 : I I I I 1 1 1 1 1 1 I I I i I I 1 1 1 1 I U 1 1 I I I I I I I I 1 1 1 1 1 1 1 1 

TGTCCAAGCCCCTCAAGCCTCGGGGGCCAACCTCTTGGGGGTCCTGGGAGCCGGCCTAAG 6519 
AAAAAACTCAGCCCACCCAGTATCTCTATAGACCCCCCGGAGAGCCAGGGCTCTCGGCCC 7080 

1 1 1 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M II 1 1 1 1 1 1 1 II 1 1 1 1 1 II I 

AAAAAACTCAGCCCACCCAGTATCTCTATAGACCCCCCGGAGAGCCAGGGCTCTCGGCCC 6579 
CCATGCAGTCCTGGTGTCTGCCTCAGGAGGAGGGCGCCGGCCAGTGACTCTAAGGATCCC 714 0 

llllllllllllllll IIIIIIIMIIIIIIIIIII I IMIIIIIIIIIIIIIIII 

CCATGCAGTCCTGGTGTCTGCCTCAGGAGGAGGGCGCCGGCCAGTGACTCTAAGGATCCC 6639 
TCGGTCTCCAGCCCCCTTGACAGCACGGCTGCCTCACCCTCCCCAAAGAAAGACACGCTG 7200 

IMIIIIIIMMII IMIIIIIIIIIIII IMMIII IIIIIIIIIIIMIIIIIIIII 

TCGGTCTCCAGCCCCCTTGACAGCACGGCTGCCTCACCCTCCCCAAAGAAAGACACGCTG 6699 



IMMM MM MM IIIMIIIMI IIIMIIIIM 



RESULT 6 




AAX83486 




ID 


AAX83486 Standard; cDNA ; 6795 BP. 




XX 






AC 


AAX83486; 




XX 






DT 


07-DEC-1999 (first entry) 




XX 






DE 


Rat T-type voltage-gated Ca channel alpha-l-G (rCavTlb) 


CDNA. 


XX 






KW 


Human; T-type voltage-gated calcium channel; membrane; 


pore ; ion ; 


KW 


activation; current; rat; screen; drug; cardiomyopathy; 


epilepsy; ds 


XX 






OS 


Rattus sp. 




XX 






PN 


W09929847-A1. 




XX 






PD 


17-JUN-1999. 




XX 






PF 


30-OCT-1998; 98WO-US023161 . 




XX 






PR 


05-DEC-1997; 97US- 00985809 . 




XX 






PA 


(LOYO ) UN IV LOYOLA CHICAGO. 




XX 






PI 


Perez -Reyes E, . Cribbs LL; 




XX 






DR 


WPI; 1999-394972/33. 




DR 


P-PSDB; AAY14591. 
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XX 

PT New T-type voltage-gated calcium channels. 
XX 

PS Disclosure; Page 76-85; 138pp; English. 
XX 

CC This sequence represents the coding region for a rat T-type voltage-gated 

CC calcium (Ca) channel alpha- 1-G designated rCavTlb. Voltage gated channels 

CC are membrane bound glycosylated proteins formed of several subunits. The 

CC large alpha subunits form a pore in the membrane that is selective for a 

CC given ionic species. Each alpha subunit contains 4 domains (I, II, III 

CC and IV) and each domain contains 6 putative transmembrane helical 

CC segments (S1-S6) . T-type Ca channels are activated at a lower voltage 

CC than L- or N-type channels. Characteristics of T-type channels include 

CC short current time # slow activation kinetics near threshold, fast 

CC inactivation kinetics and slow tail current. The sequences AAX83481- 

CC X834 92 represent novel T-type voltage-gated Ca channel genes from humans 

CC and rats. Each of the novel Ca-channels contains a putative IVS4 region 

CC comprising the amino acid sequence AAY14598. Cells expressing the T-type 

CC voltage-gated calcium channel proteins can be used to screen for drugs 

CC which affect calcium channels. Methods are also disclosed for treating a 

CC disease or disorder associated with a deficiency in a native T-type 

CC calcium channel nucleic acid, e.g. to treat cardiomyopathy, epilepsy, etc 

XX 

SQ Sequence 6795 BP; 1366 A; 2055 C; 1923 G; 1451 T; 0 U; 0 Other; 

Query Match 88.4%; Score 6665; DB 2; Length 6795; 

Best Local Similarity 99.1%; Pred. No. 0; 

Matches 673 5; Conservative 0; Mismatches 25; Indels 35; Gaps 2; 

ATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCACG 54 2 

MIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIIIMIIIIMIIMMIIIII 

ATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCACG 6 0 

CAGCTCAACGACCTGTCCGGGGCCGGGGGC - - GGCAGGGGCCGGGTCGACGGAAAAGGAC 600 

Illlllllllllllllllllllllllllll I III I llllllllllllllllll 
CAGCTCAACGACCTGTCCGGGGCCGGGGGC CGGCAGGGGCCGGGGTCGACGGAAAAGGAC 120 

CCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGGTT 660 

I I I I I I I I I I I I I I I I I I I I I I I I I I t I I I I I I II I I II I I I I I I I I I I I I I I I I I I I I I 
CCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGGTT 180 

TTCTTCTACTTGAGCCAGGACAGCCGCCCGCGGAGCTGGTGTCTCCGCACGGTCTGTAAC 720 

! 1 1 ■ 1 1 1 1 1 1 : 1 1 1 1 1 1 ! M 1 1 M 1 1 III 1 1 1 1 ! I M I M 1 1 M I II I! 1 II 1 1 1 

TTCTTCTACTTGAGCCAGGACAGCCGCCCGCGGAGCTGGTGTCTCCGCACGGTCTGTAAC 24 0 

CCGTGGTTCGAGCGAGTCAGTATGCTGGTCATTCTTCTCAACTGTGTGACTCTGGGTATG 780 

I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I 
CCGTGGTTCGAGCGAGTCAGTATGCTGGTCATTCTTCTCAACTGTGTGACTCTGGGTATG 300 

TTCAGGCCGTGTGAGGACATTGCCTGTGACTCCCAGCGCTGCCGGATCCTGCAGGCCTTC 84 0 

.IIIIIIIIIIIIMIIIIIIIIIIII IIIMIMIIIIIIIIIIII MM III 

TTCAGGCCGTGTGAGGACATTGCCTGTGACTCCCAGCGCTGCCGGATCCTGCAGGCCTTC 360 
GATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGGGC 900 

I M M I M [ I II 1 1 1 M I M 1 1 1 II M I M 1 1 1 1 M I M I II 1 1 1 M I : I M I Mil ! 

GATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGGGC 420 
ATCTTTGGGAAGAAATGTTACCTGGGAGACACTTGGAACCGGCTTGACTTTTTCATTGTC 960 

! 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 [ I III I M I ! I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I [ 1 1 1 1 1 1 1 



Qy 


483 


Db 


1 


Qy 


543 


Db 


61 


Qy 


601 


Db 


121 


Qy 


661 


Db 


181 


Qy 


721 


Db 


241 


Qy 


781 


Db 


301 


Qy 


841 


Db 


361 


Qy 


901 


Db 


421 
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Qy 

Db 


961 
481 


ATTGCAGGGATGCTGGAGTATTCGCTGGACCTGCAGAACGTCAGCTTCTCCGCAGTCAGG 

1 1 1 1 1 1 1 1 1 1 1 ll 1 1 1 M 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ATTGCAGGGATGCTGGAGTATTCGCTGGACCTGCAGAACGTCAGCTTCTCCGCAGTCAGG 


1020 
540 


Qy 
Db 


1021 
541 


ACAGTCCGTGTGCTGCGACCGCTCAGGGCCATTAACCGGGTGCCCAGCATGCGCATTCTC 

II II II 1 II 1 1 II 1 1 1 II 1 II M 1 M 1 II III II 1 M 1 1 II 1 1 1 1 II II 1 M 1 1 1 1 II 1 

ACAGTCCGTGTGCTGCGACCGCTCAGGGCCATTAACCGGGTGCCCAGCATGCGCATTCTC 


1080 
600 


Qy 

Db 


1081 
601 


GTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCTTC 

MMMMMMIMM II II MMMMMMMMMMMMMIMIMM 

GTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCTTC 


1140 
660 


Qy 
Db 


1141 
661 


GTCTTTTTCATCTTTGGCATCGTGGGCGTCCAGCTGTGGGCAGGACTGCTTCGCAACCGG 
1 II 1 1 II II 1 M II M M 1 1 M 1 II 1 II 1 II 1 II 1 1 1 1 1 1 1 1 1 1 II 1 M 1 1 1 1 1 1 1 
GTCTTTTTCATCTTTGGCATCGTGGGCGTCCAGCTGTGGGCAGGACTGCTTCGCAACCGG 


1200 
720 


Qy 


1201 


TGCTTCCTCCCCGAGAACTTCAGCCTCCCCCTGAGCGTGGACCTGGAGCCTTATTACCAG 

MIMIMI II II II II II MMMMMMMMMMMMMIMIMM 

TGCTTCCTCCCCGAGAACTTCAGCCTCCCCCTGAGCGTGGACCTGGAGCCTTATTACCAG 


1260 


Db 


721 


780 


Qy 


1261 


ACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGAGA 


1320 


Db 


781 


1 II MMIMIMI II MMMMMMIMMMMMMMMIMIMM 

ACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGAGA 


840 


Qy 


1321 


TCCTGCAGGAGTGTGCCCACACTGCGTGGGGAAGGCGGTGGTGGCCCACCCTGCAGTCTG 


1380 


Db 


841 


IMIIIIIIIIMIIIIIIMIIIIIIIIIIIIIIMIIIMIIIMIIIIIIIIIIIII 

TCCTGCAGGAGTGTGCCCACACTGCGTGGGGAAGGCGGTGGTGGCCCACCCTGCAGTCTG 


900 


Qy 


1381 


GACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACTAT 

1 II Mill Mill llllllllllllll III III MINI llllll III Mill 

GACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACTAT 


1440 


Db 


901 


960 


Qy 


1441 


ACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACATT 

MIIIIMI II II MMMMMMMMMMMIMMMMMIMMIIMM 

ACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACATT 


1500 


Db 


961 


1020 


Qy 


1501 


GGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCATG 


1560 


Db 


1021 


IMIIII 1 II Mil MIMI MIMIMMII MUM llllll MIMI III MMI 

GGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCATG 


1080 


Qy 


1561 


TACTTCGTAATGGACGCTCACTCCTTCTACAACTTCATCTACTTCATTCTTCTCATCATC 

MIIIIMI IIIIIIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIIIIIIIIMIIIII 

TACTTCGTAATGGACGCTCACTCCTTCTACAACTTCATCTACTTCATTCTTCTCATCATC 


1620 


Db 


1081 


1140 


Qy 


1621 


GTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCGAG 

llllll III llllll MMM lllllilll III MIMIIIIIIIMI III IIMIIMI 

GTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCGAG 


1680 


Db 


1141 


1200 


Qy 


1681 


ACCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATGCT 

M 1 1 1 II 1 1 1 1 II 1 1 II 1 1 1 II 1 II 1 II 1 1 1 II 1 1 1 II 1 1 1 1 II 1 1 1 1 1 I 1 1 M II 1 
ACCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATGCT 


1740 


Db . 


1201 


1260 


Qy 


1741 


AGCACCCTGGCAAGCTTCTCTGAGCCAGGCAGCTGCTATGAGGAGCTACTCAAGTACCTG 

II 1 II 1 1 1 II 1 1 1 1 1 II II 1 1 1 1 1 II 1 M II 1 1 II 1 1 1 1 1 1 1 1 M 1 1 II 1 1 II 1 1 M 1 1 

AGCACCCTGGCAAGCTTCTCTGAGCCAGGCAGCTGCTATGAGGAGCTACTCAAGTACCTG 


1800 


Db 


1261 


1320 


Qy 


1801 


GTGTACATCCTCCGAAAAGCAGCCCGAAGGCTGGCCCAGGTCTCTAGGGCTATAGGCGTG 

MMIMIMMMMMMMMMMMMMIMMMIMM II II MM 

GTGTACATCCTCCGAAAAGCAGCCCGAAGGCTGGCCCAGGTCTCTAGGGCTATAGGCGTG 


1860 


Db 


1321 


1380 
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Qy 


1861 


Db 


1381 


Qy 


1921 


Db 


1441 


Qy 


1981 


Db 


1501 


Qy 


2041 


Db 


1561 


Qy 


2101 


Db 


1621 


Qy 


2161 


Db 


1681 


Qy 


2221 


Db 


1741 


Qy 


2281 


Db 


1801 


Qy 


2341 


Db 


1861 


Qy 


2401 


Db 


1921 




OA 1 


Db 


1981 


Qy 


2521 


Db 


2041 


Qy 


2581 


Db 


2101 


/ 




Qy 


2641 


Db 


2161 


Qy 


2701 


Db 


2221 



CGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTGGC 1920 

I I I I I I I I I I. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

CGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTGGC 1440 

AGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACCAC 1980 

1 1 1 1 1 1 1 1 1 1 II 1 1 1 I II I! 1 1 1 1 1 1 II I M 1 1 1 II 1 1 1 II I 1 1 1 1 1 1 1 II I ! 1 1 1 1 1 . 

AGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACCAC 1500 

CACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAGAG 2040 

IIMIIIIII IIMIII lllllll IIIIIIIIIIIIIIIIIIIIIIIIII MM 

CACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAGAG 1560 

ATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACACCC 2100 

M M I II 1 1 1 1 1 1 II 1 1 II M 1 1 M 1 1 , 1 1 1 II I M II I II II 1 1 1 II 1 1 II 1 1 1 M M ' 

ATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACACCC 1620 

ACTCCCTCTGGGGGCCCTCCGAGGGGTGCGGAGTCTGTACACAGCTTCTACCATGCTGAC 2160 

I III III II Ml Ml II Mill II Mill II II III Ml II Ml III Ml II III 

ACTCCCTCTGGGGGCCCTCCGAGGGGTGCGGAGTCTGTACACAGCTTCTACCATGCTGAC 1680 

TGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCATCT 222 0 

MMMMMMMMMMIMM lllllll lllllll MMMMMIMM 

TGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCATCT 174 0 



IIMII IMIMIIM IIMIII MMMMMMMMMIMM IIIIMM 

JTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAGAG 
'ACTGAAGGATAAAGCACTAGTGGAGGTGGCCCCCAGCCCTGGGCCCCCCACCCTCACC 

IIIIIMIMIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

'ACTGAAGGATAAAGCACTAGTGGAGGTGGCCCCCAGCCCTGGGCCCCCCACCCTCACC 
JCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGAGT 

IIMII MINIMI IIIJIIIIIMII IIMIIIIII I II MM 1 1 III II II I II I 



ACGGGAGCCTGCCATAGCTCCTGCAAAATCTCCAGCCCTTGCTCCAAGGCAGACAGTGGA 2460 

I i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M II 1 1 1 1 1 1 II II 1 1 1 1 1 1 

ACGGGAGCCTGCCATAGCTCCTGCAAAATCTCCAGCCCTTGCTCCAAGGCAGACAGTGGA 1980 
GCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGTCC 2520 

MMIMIMI 1 1 1 1 II IIMII II II MMMMMIMI MM I II I II 1 1 1 IM 

GCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGTCC 204 0 
GCTGACCATGTCATGCCTGACTCAGACAGCGAGGCTGTGTATGAGTTC ACACAGGACGCT 2580 

1 1 j 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i i r 1 1 1 1 j 

GCTGACCATGTCATGCCTGACTCAGACAGCGAGGCTGTGTATGAGTTCACACAGGACGCT 2100 
CAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAGAT 264 0 

Mill II MMIMIMI III II IMIMI lllllll II MMMIMMIMI 

CAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAGAT 2160 
GCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGATC 2 700 

IIMIII M 1 1 1 1 1 1 1 1 1 M I II 1 1 1 1 i 1 1 1 1 1! 1 1 1 1 1 1 1 

GCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGATC 2220 
GTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCAGC 2760 

1 1 1 1 II 1 1 1 1 II I II 1 1 II 1 1 1 1 1 II 1 1 1 II 1 1 1 1 1 1 1 III 1 1 II II l ll 1 1 M 1 1 1 1 1 1 

GTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCAGC 2280 
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Qy 


2761 


Db 


2281 


Qy 


2821 


Db 


2341 


Qy 


2881 


Db 


2401 


Qy 


2941 


Db 


2461 


Qy 


3001 


Db 


2521 


Qy 


3061 


Db. 


2581 


Qy 


3121 


Db 


2641 


Qy 


3181 


Db 


2701 


Qy 


3241 


Db 


2761 


Qy 


3301 


Db 


2821 


Qy 


3361 


Db 


2881 


Qy 


3421 


Db 


2941 


Qy 


3481 


Db 


3001 


Qy 


3541 


Db 


3061 


Qy 


3601 


Db 


3121 



ATGGGCATCGAGTACCACGAGCAGCCCGAGGAGCTCACCAACGCCCTGGAAATCAGCAAC 2820 

II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1! 1 1 1 1 1 

ATGGGCATCGAGTACCACGAGCAGCCCGAGGAGCTCACCAACGCCCTGGAAATCAGCAAC 234 0 
ATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTCCC 2880 

IIIIMIIIIIIIIIII IIIIIIIIMIMIIIIIIII lllllllll MINIM 

ATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTCCC 24 00 
TTTGGCTACATTAAGAATCCCTACAACATCTTTGATGGTGTCATTGTGGTCATCAGT GTG 294 0 

I II I II 1 1 1 II 1 1 1 1 1 1 I ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 II 1 1 1 1 1 i 1 1 1 1 1 1 1 II 

TTTGGCTACATTAAGAATCCCTACAACATCTTTGATGGTGTCATTGTGGTCATCAGTGTG 2460 



i m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 ii : 1 1 1 1 



CGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCATG 3060 

IIIIMIIIIIIIIIII IIIIIIIIIMI IIIMMII lllllllllllllllllll 

CGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCATG 2580 
AAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCTTC 3120 

llilll MMIIMMIMIIIIIIIM lllllllll MIIMMMMIIMM 

AAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCTTC 264 0 
AGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACACG 3180 

(J [ill i ! i ; 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 

AGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACACG 2700 



I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I 



CTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTTGG 3300 

II! Ill IIIMIIIIIIIIIIIMIIIIIIIMIIIIIIIMI llllll MMIIIIII 

CTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTTGG 2820 



II MINI lllllllllll III IIMM IIIIMIIIIIIIIIII III III lllllll 
:tgctctttacttcatcgccctcatgacttttggcaactatgtgctctttaacctgctg 

:ggccattcttgtggaaggattccaggcagagggagatgccaccaagtctgagtcagag 

1 1 1 1 1 I I M I I I I I I I I I I II I I I I I M I I I I I I I I I I I I : I II 1 1 1 1 1 1 II 1 1 M 
:ggccattcttgtggaaggattccaggcagagggagatgccaccaagtctgagtcagag 

:tgatttcttttcgcccagtgtggatggtgatggggacagaaagaagcgcttggccctg 

II IMII lllllllllll III IMIIMIIIIIMIMMllll llllll lllllll 
:tgatttcttttcgcccagtgtggatggtgatggggacagaaagaagcgcttggccctg 

'GGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCCAT 

iiiiii iiiiiiiii'iniiiiiiii iiiiiiiiiiiiiiiiiii iiiiii 



ACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCACTG 3600 

II ' II I I I I I II I III Ml i II i II I III III I II ; I II I I I III III II I I I I III 
ACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCACTG 3120 

GGCTCTGGCTCTGGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACCAT 3660 

I I I I I I M I II I I I II I I I I I I I I I II I I I I I I I I ; I I I I I I II M I I I I I I I II M I 
GGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACCAT 3180 
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Qy 


3661 


Db 


3181 


Qy 


3721 


Db 


3241 


Qy 


3781 


Db 


3301 


Qy 


3841 


Db 


3361 


Qy 


3901 


Db 


3421 


Qy 


3961 


Db 


3481 


Qy 


4021 


Db 


3541 


Qy 


4081 


Db 


3601 


Qy 


4141 


Db 


3661 


Qy 


4201 


Db 


3721 


Qy 


4261 


Db 


3781 


Qy 


4321 


Db 


3841 


Qy 


4381 


Db 


3901 


Qy 


4441 


Db 


3961 


Qy 


4501 


Db 


4021 



GAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAAGC 3 720 

1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 M I M; 1 1 ! 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M I 

GAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAAGC 324 0 

AGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCT AAAGCGG 3780 

I I I I I I I I I I I II I I I I I I I ! I I I I! I I I I I I I II I I I I I I I I I I I I I I I I I I I I I 
AGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGCGG 33 00 

AGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGGAT 3840 

I I I I I I I I I I I I I I I I I I I I I I I ' I I I I : I I I I I I I I I I I I II I I I I I I I I I I I II I I 
AGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGGAT 3360 



1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 ! 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 

GAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACAGG 
GGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGCCG 

III Ihll llllllll II ll'IIIIIIIIIIIIIIIIIIIIIIMIIIIMIIIM 

GGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGCCG 

GGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATGGC 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I 
GGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATGGC 

AAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATGGG 

Ml MINIMI Ml IIIIIIIIMIIIII IIMIIIIMMIII Ml MINIMUM 

AAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATGGG 
GATGATGACAATGATGAGGGAAATCTGAGCAAAGGGGAACGCATACAAGCCTGGGTCAGA 

1 1 1 1 1 M 1 1 1 M 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! M 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 

GATGATGACAATGATGAGGGAAATCTGAGCAAAGGGGAACGCATACAAGCCTGGGTCAGA 
TCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTCCT 

H MINI III III MINI MINI MINIMI III MINI MINI MINI II 

TCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTCCT 
CAGTCAAGGTTTCGTCTCCTGTGTCACCGGATCATCACCCACAAGATGTTTGACCATGTG 

I II I II I II I II I II I II I II I llllllll III III II! Ill III III III III III III 

CAGTCAAGGTTTCGTCTCCTGTGTCACCGGATCATCACCCACAAGATGTTTGACCATGTG 

GTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTGAC 

I I I I I I I I I I I I I I I I I I II I f I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I 
GTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTGAC 

CCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCTTT 

II II MM I II 1 1 III I MM lllll 1 1 1 1 1 1 MM II II II 1 1 1 1 MM IIIMII 

CCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCTTT 
CTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCTAC 

1 1 1 1 1 1 1 1 1 1 1 M I II I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 

CTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCTAC 
CTGCGCAGCAGCTGGAATGTGCTGGACGGCTTGCTGGTGCTCATCTCCGTCATCGACATC 

Ml MINI MMMMNNMIMIMI III MIMMNIN NININNINN 

CTGCGCAGCAGCTGGAATGTGCTGGACGGCTTGCTGGTGCTCATCTCCGTCATCGACATC 
CTGGTCTCCATGGTCTCCGACAGCGGCACCAAGATCCTTGGCATGCTGAGGGTGCTGCGG 

M 1 1 M M 1 1 1 1 1 II II 1 1 II 1 1 1 1 II II I M 1 1 1 1 1 1 1 1 1 1 II M 1 1 1 II II II II I 
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Qy 4 561 CTGCTGCGGACCCTGCGTCCACTCAGGGTCATCAGCCGGGCCCAGGGACTGAAGCTGGTG 4 620 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Db 4 081 CTGCTGCGGACCCTGCGTCCACTCAGGGTCATCAGCCGGGCCCAGGGACTGAAGCTGGTG 4140 

Qy 4621 GTAGAGACTCTGATGTCATCCCTCAAACCCATTGGCAACATTGTGGTCATTTGCTGTGCC 4680 

I I I I I I I I I I I I I I I I I I I I I I I I M I I II I I M I I I I I I I I I I I I I I I I I I I I I I I 
Db 4141 GTAGAGACTCTGATGTCATCCCTCAAACCCATTGGCAACATTGTGGTCATTTGCTGTGCC 4200 

Qy 4 681 TTCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGTGT 4 74 0 

I I I I I I I I I I I I I I I I I I I I II i I I I I I I I I I I I M I I I ! I I I I I 1 i I I I I I I ! I I I 
Db 4201 TTCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGTGT 4 260 

Qy 4 741 CAGGGTGAGGACACCAGGAACATCACTAACAAATCCGACTGCGCTGAGGCCAGCTACCGA 4 800 

I Ml I II II I MMIMIIIMM IMI II II II Ml MM II MMMI II IMIII 

Db 4 261 CAGGGTGAGGACACCAGGAACATCACTAACAAATCCGACTGCGCTGAGGCCAGCTACCGA 43 20 

Qy 4 801 TGGGTCCGGCACAAGTACAACTTTGACAACCTGGGCCAGGCTCTGATGTCCCTGTTTGTG 4860 

Mill II M I III I Ml I MM III 1 1 1 1 1 1 1 1 1 I II 1 1 IMI 1 1 1 1 1 IMI I IM 

Db 4321 TGGGTCCGGCACAAGTACAACTTTGACAACCTGGGCCAGGCTCTGATGTCCCTGTTTGTG 4380 

Qy 4 861 CTGGCCTCCAAGGATGGTTGGGTTGACATCATGTATGATGGGCTGGATGCTGTGGGTGTG 4920 

I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I I I I I I I I I I I I 
Db 43 81 CTGGCCTCCAAGGATGGTTGGGTTGACATCATGTATGATGGGCTGGATGCTGTGGGTGTG 4440 

Qy 4 921 GATCAGCAGCCCATCATGAACCACAACCCCTGGATGCTGCTATACTTCATCTCCTTCCTC 4 980 

I III IMI II II II II I MM II Mill II II II MM I II Mil IN II II II II III I 

Db 4441 GATCAGCAGCCCATCATGAACCACAACCCCTGGATGCTGCTATACTTCATCTCCTTCCTC 4 500 

Qy 4 981 CTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCCAT 5040 

M II II 1 1 M II 1 1 1 1 M 1 1 1 1 II M M 1 1 1 M II II II II M II II II II II II I 

Db 4 501 CTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCCAT 4 560 

Qy 5041 AAGTGCAGACAGCACCAGGAGGAGGAGGAGGCGAGGCGGCGTGAGGAGAAGCGACTACGG 5100 

II II M I II IM M IM MMM M M M MM MM IMI M MM 1 1 1 1 Ml 

Db 4 561 AAGTGCAGACAGCACCAGGAGGAGGAGGAGGCGAGGCGGCGTGAGGAGAAGCGACTACGG 4620 
Qy 5101 AGGCTGGAGAAAAAGAGAAGGAGTAAGGAGAAGCA 5135 

I MM I M M II M II Ml I! I I I I I 

Db 4621 AGGCTGGAGAAAAAGAGAAGGAATCTAATGTTGGACGATGTAATTGCTTCCGGCAGCTCA 4680 
Qy 5136 GATGGCCGAAGCCCAGTGCAAGCCCTACTACTCTGACTACTCGAGATTCCGG 5187 

I I MMMMMMMMMMMIMIMM MIMMMI M 

Db 4 681 GCCAGCGCTGCGTCAGAAGCCCAGTGCAAGCCCTACTACTCTGACTACTCGAGATTCCGG 4 74 0 

Qy 5188 CTCCTTGTCCACCACCTGTGTACCAGCCACTACCTGGACCTCTTCATCACTGGTGTCATC 524 7 

II 1 1 1 1 1 M I II 1 1 M 1 1 1 II M 1 1 1 II II M M II I II 1 1 II 1 1 1 1 1 II II II II 1 1 1 1 

Db 4 741 CTCCTTGTCCACCACCTGTGTACCAGCCACTACCTGGACCTCTTCATCACTGGTGTCATC 4 800 

Qy 5248 GGGCTGAACGTGGTCACTATGGCCATGGAACATTACCAGCAGCCCCAGATCCTGGACGAG 5307 

I I ! I . I 1 1 1 1 MINIMI 1 1 1 1 1 1 1 I 1 1 1 I MINI I I 

Db 4 801 GGGCTGAACGTGGTCACTATGGCCATGGAACATTACCAGCAGCCCCAGATCCTGGACGAG 4 860 

Qy 53 08 GCTCTGAAGATCTGCAATTACATCTTTACCGTCATCTTTGTCTTTGAGTCAGTTTTCAAA 53 67 

' I ! 1 1 1 1 1 1 M I E 1 1 1 1 1 1 f 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 i E 1 1 1 f 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Db 4 861 GCTCTGAAGATCTGCAATTACATCTTTACCGTCATCTTTGTCTTTGAGTCAGTTTTCAAA 4 920 

Qy 5368 CTTGTGGCCTTTGCGTTCCGCCGTTTCTTCCAGGACAGGTGGAACCAGCTGGACCTGGCT 54 27 

I I I I I I I I I I I I I ■ I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Db 4 921 CTTGTGGCCTTTGGCTTCCGCCGTTTCTTCCAGGACAGGTGGAACCAGCTGGACCTGGCT 4 980 



Application/Control Number: 09/346,794 
Art Unit: 1646 



Page 37 



Qy 


5428 


Db 


4981 


Qy 


5488 


Db 


5041 


Qy 


5548 


Db 


5101 


Qy 


5608 


Db 


5161 


Qy 


5668 


Db 


5221 


Qy 


5728 


Db 


5281 


Qy 


5788 


Db 


5341 


Qy 


5848 


Db 


5401 


Qy 


5908 


Db 


5461 


Qy 


5968 


Db 


5521 


Qy 


6028 


Db 


5581 


Qy 


6088 


Db 


5641 


Qy 


6148 


Db 


5701 


Qy 


6208 


Db 


5761 


Qy 


6268 


Db 


5821 



I i M I M i 1 1 i 1 1 1 1 1 M 1 1 1 1 h 1 1 1 1 ! I M M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 



CCCATCAACCCCACCATCATCCGTATCATGAGGGTGCTCCGCATTGCTCGAGTTCTGAAG 554 7 

1 1 M I 1 1 1 1 II 1 1 1 ! M 1 1 1 1 1 I ! 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 ! I 1 1 1 1 1 1 1 I M 1 1 1 

CCCATCAACCCCACCATCATCCGTATCATGAGGGTGCTCCGCATTGCTCGAGTTCTGAAG 5100 
CTGTTGAAGATGGCTGTGGGCATGCGGGCACTGCTGCACACGGTGATGCAGGCCCTGCCC 5607 

IMMM IMIIMIIIMMII MIIIIIIIIIIIIIIMIIIIMMMIM II 

CTGTTGAAGATGGCTGTGGGCATGCGGGCACTGCTGCACACGGTGATGCAGGCCCTGCCC 516 0 
CAGGTGGGGAACCTGGGACTTCTCTTCATGTTATTGTTTTTCATCTTTGCAGCTCTGGGC 5667 

I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! I 1 1 M ! 1 1 1 1 M I 1 1 I ! 

CAGGTGGGGAACCTGGGACTTCTCTTCATGTTATTGTTTTTCATCTTTGCAGCTCTGGGC 5220 
GTGGAGCTCTTTGGAGACCTGGAGTGTGATGAGACACACCCTTGTGAGGGCTTGGGTCGG 5727 

IIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIMIIIIMIIIIIIIIIIIIilMII 

GTGGAGCTCTTTGGAGACCTGGAGTGTGATGAGACACACCCTTGTGAGGGCTTGGGTCGG 52 80 
CATGCCACCTTTAGGAACTTTGGTATGGCCTTTCTGACCCTCTTCCGAGTCTCCACTGGT 5787 

MIIIMIIIIIIMIIIIIIIIM Mlllllllllllllllllll MM Mllll 

CATGCCACCTTTAGGAACTTTGGTATGGCCTTTCTGACCCTCTTCCGAGTCTCCACTGGT 534 0 
GACAACTGGAATGGTATTATGAAGGACCCTTCCCGGGACTGTGACCAGGAGTCCACCTGC 584 7 

II 1 1 1 1 1 1 1 1 1 MM || Ml || II | IMMMMMIM IMIMMMM 

GACAACTGGAATGGTATTATGAAGGACACCCTCCGGGACTGTGACCAGGAGTCCACCTGC 54 00 
TACAACACTGTCATCTCCCCTATCTACTTTGTGTCCTTCGTGCTGACGGCCCAGTTTGTG 5907 

MMMMMMMMMMMMMMIMMIMMIMI IMIMIII IMMM 

TACAACACTGTCATCTCCCCTATCTACTTTGTGTCCTTCGTGCTGACGGCCCAGTTTGTG 5460 



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M M I I I I I I I I I I I I I I I I I I I 
CTGGTCAACGTGGTCATAGCTGTGCTGATGAAGCACCTGGAAGAAAGCAACAAAGA( 

AAGGAGGAGGCCGAGCTCGAGGCCGAGCTGGAGCTGGAGATGAAGACGCTCAGCCCt 

IMMIM MMMIIMM MM M'MMMMMIM MM MM II 



CCCCACTCCCCGCTGGGCAGCCCCTTCCTCTGGCCCGGGGTGGAGGGTGTCAACAGTACT 6087 

II! Mill Mill IMIIII IMIIIIMI IMIIIIIIIMMIIIIII lllil MM 

CCCCACTCCCCGCTGGGCAGCCCCTTCCTCTGGCCCGGGGTGGAGGGTGTCAACAGTACT 564 0 
GACAGCCCTAAGCCTGGGGCTCCACACACCACTGCCCACATTGGAGCAGCCTCGGGCTTC 614 7 

M III II III MM MM M Mill IMMM MlMM MM MMMIIMM 

GACAGCCCTAAGCCTGGGGCTCCACACACCACTGCCCACATTGGAGCAGCCTCGGGCTTC 5 70 0 
TCCCTTGAGCACCCCACGATGGTAGCCCACCCCGAGGAGGTGCCAGTCCCCCTAGGACCA 6207 

1 1 II I M I M 1 1 1 1 M 1 1 1 1 1 1 1 II i II 1 1 M 1 1 1 1 1 1 M 1 1 1 1 M 1 1 1 M 1 1 1 1 1 

TCCCTTGAGCACCCCACGATGGTACCCCACCCCGAGGAGGTGCCAGTCCCCCTAGGACCA 5760 
GACCTGCTGACTGTGAGGAAGTCTGGTGTCAGCCGGACGCACTCTCTGCCCAATGACAGC 6267 

1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 ! M i 1 1 1 1 1 1 M I i 1 1 1 1 1 1 1 1 1 1 

GACCTGCTGACTGTGAGGAAGTCTGGTGTCAGCCGGACGCACTCTCTGCCCAATGACAGC 5820 



1 1 m 1 1 1 1 1 m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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Qy 6328 CCCAAAGCCCAGTCAGGCTCCATCTTGTCCGTTCACTCCCAACCAGCAGACACCAGCTGC 6387 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Db 5881 CCCAAAGCCCAGTCAGGCTCCATCTTGTCCGTTCACTCCCAACCAGCAGACACCAGCTGC 594 0 

Qy 6388 ATCCTACAGCTTCCCAAAGATGTGCACTATCTGCTCCAGCCTCATGGGGCTCCCACCTGG 644 7 

I 1 1 1 1 1 1 1 i 1 1 1 1 : 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 M I 1 1 1 1 ! 1 1 1 1 1 1 1 II I ! 1 1 1 1 1 1 !! I 1 1 

Db 5 941 ATCCTACAGCTTCCCAAAGATGTGCACTATCTGCTCCAGCCTCATGGGGCTCCCACCTGG 6000 

Qy 644 8 GGCGCCATCCCTAAACTACCCCCACCTGGCCGCTCCCCTCTGGCTCAGAGGCCTCTCAGG 6507 

1 1 1 1 1 1 1 1 - 1 M 1 1 M 1 1 1 1 1 1 II II II 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II ! 1 1 1 1 1 1 1 I 

Db 6001 GGCGCCATCCCTAAACTACCCCCACCTGGCCGCTCCCCTCTGGCTCAGAGGCCTCTCAGG 6060 

Qy 6508 CGCCAGGCAGCAATAAGGACTGACTCCCTGGATGTGCAGGGCCTGGGTAGCCGGGAAGAC 6567 

Miiiiiii iiiiiiiiiiiiiiiiiiiiiiMiii'iiiiiiiiiiii nil in 

Db 6061 CGCCAGGCAGCAATAAGGACTGACTCCCTGGATGTGCAGGGCCTGGGTAGCCGGGAAGAC 6120 

Qy 6568 CTGTTGTCAGAGGTGAGTGGGCCCTCCTGCCCTCTGACCCGGTCCTCATCCTTCTGGGGC 662 7 

MM III II I II II I II III II III II III II 111 II I II III II III II I II II I II II 

Db 6121 CTGTTGTCAGAGGTGAGTGGGCCCTCCTGCCCTCTGACCCGGTCCTCATCCTTCTGGGGC 6180 

Qy 6628 GGGTCGAGCATCCAGGTGCAGCAGCGTTCCGGCATCCAGAGCAAAGTCTCCAAGCACATC 6687 

MIMIII IIIMIMIIIMIIIIIIIIMIIM IMMMIIIII IMMMM 

Db 6181 GGGTCGAGCATCCAGGTGCAGCAGCGTTCCGGCATCCAGAGCAAAGTCTCCAAGCACATC 624 0 

Qy 6688 CGCCTGCCAGCCCCTTGCCCAGGCCTGGAACCCAGCTGGGCCAAGGACCCTCCAGAGACC 674 7 

MIMIII MIMMMMMMMIMM MM IIIIIIIIIIMMIII III 

Db 6241 CGCCTGCCAGCCCCTTGCCCAGGCCTGGAACCCAGCTGGGCCAAGGACCCTCCAGAGACC 63 00 

Qy 674 8 AGAAGCAGCTTAGAGCTGGACACGGAGCTGAGCTGGATTTCAGGAGACCTCCTTCCCAGC 6807 

1 1 1 [ 1 1 1 1 1 I i i 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 . 1 1 1 ! 1 1 1 1 1 J I : 1 1 1 i 1111 

Db 6301 AGAAGCAGCTTAGAGCTGGACACGGAGCTGAGCTGGATTTCAGGAGACCTCCTTCCCAGC 6360 

Qy 6808 AGCCAGGAAGAACCCCTGTTCCCACGGGACCTGAAGAAGTGCTACAGTGTAGAGACCCAG 6867 

IMIMM MMMMMMMMIIMM MIIMIIIIIIIIIIMIIM III 

Db 63 61 AGCCAGGAAGAACCCCTGTTCCCACGGGACCTGAAGAAGTGCTACAGTGTAGAGACCCAG 6420 

Qy 6868 AGCTGCAGGCGCAGGCCTGGGTTCTGGCTAGATGAACAGCGGAGACACTCCATTGCTGTC 692 7 

MMIMM MMMMMMMMIIMM MM IIIIIIIIIMIMIII III 

Db 64 21 AGCTGCAGGCGCAGGCCTGGGTTCTGGCTAGATGAACAGCGGAGACACTCCATTGCTGTC 6480 

Qy 6928 AGCTGTCTGGACAGCGGCTCCCAACCCCGCCTATGTCCAAGCCCCTCAAGCCTCGGGGGC 6987 

Mill! II MMMMMMMMIIMM IMIIIIIIIMIIMI IIIMIMI 

Db 64 81 AGCTGTCTGGACAGCGGCTCCCAACCCCGCCTATGTCCAAGCCCCTCAAGCCTCGGGGGC 654 0 

Qy 6988 CAACCTCTTGGGGGTCCTGGGAGCCGGCCTAAGAAAAAACTCAGCCCACCCAGTATCTCT 704 7 

I II II I I I I I I I I I I II I I II I I I I II I II M I II I II II II I I I M I I I I I i I M I 
Db 6541 CAACCTCTTGGGGGTCCTGGGAGCCGGCCTAAGAAAAAACTCAGCCCACCCAGTATCTCT 6600 

Qy 704 8 ATAGACCCCCCGGAGAGCCAGGGCTCTCGGCCCCCATGCAGTCCTGGTGTCTGCCTCAGG 7107 

I I I I I I I I I I I I I I I I I I I I I II II I I I I I II I II I I I II I I II I I I I I I I I I I I I II II ' 
Db 6601 ATAGACCCCCCGGAGAGCCAGGGCTCTCGGCCCCCATGCAGTCCTGGTGTCTGCCTCAGG 6660 

Qy 7108 AGGAGGGCGCCGGCCAGTGACTCTAAGGATCCCTCGGTCTCCAGCCCCCTTGACAGCACG 7167 

II II I I I II I I II I I I I I II I I I I I I I I II I II II II I II I I I I I II I I II I I I I M I I I 

Db 6661 AGGAGGGCGCCGGCCAGTGACTCTAAGGATCCCTCGGTCTCCAGCCCCCTTGACAGCACG 6720 

Qy 7168 GCTGCCTCACCCTCCCCAAAGAAAGACACGCTGAGTCTCTCTGGTTTGTCTTCTGACCCA 722 7 

II 1 1 1 1 II I II I M 1 1 1 1 1 II 1 1 Ml II 1 1 1 1 II 1 1 M 1 1 1 1 1 M I M I M 1 1 1 I M I 

Db 6 721 GCTGCCTCACCCTCCCCAAAGAAAGACACGCTGAGTCTCTCTGGTTTGTCTTCTGACCCA 6780 
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Qy 7228 ACAGACATGGACCCC 7242 

Mlllllllllllll 

Db 6781 ACAGACATGGACCCC 6795 



RESULT 7 
AAX83487 

ID AAX83487 standard; cDNA ; 6816 BP. 
XX 

AC AAX83487; 
XX 

DT 07-DEC-1999 (first entry) 
XX 

DE Rat T-type voltage-gated Ca channel alpha- 1-G (rCavTlc) cDNA. 
XX 

KW Human; T-type voltage-gated calcium channel; membrane; pore; ion,- 

KW activation; current; rat; screen; drug; cardiomyopathy; epilepsy; ds. 

XX 

OS Rattus sp. 
XX 

PN W09929847-A1 . 
XX 

PD 17-JUN-1999. 
XX 

PF 30-OCT-1998; 98WO-US023 161 . 
XX 

PR 05-DEC-1997; 97US - 00985809 . 
XX 

PA (LOYO ) UNIV LOYOLA CHICAGO. 
XX 

PI Perez-Reyes E, Cribbs LL; 
XX 

DR WPI; 1999-394972/33. 

DR P-PSDB; AAY14592. 
XX 

PT New T-type voltage-gated calcium channels. 
XX 

PS Disclosure; Page 85-94; 138pp; English. 
XX 

CC This sequence represents the coding region for a rat T-type voltage-gated 

CC calcium (Ca) channel alpha-l-G designated rCavTlc . Voltage gated channels 

CC are membrane bound glycosylated proteins formed of several subunits. The 

CC large alpha subunits form a pore in the membrane that is selective for a 

CC given ionic species. Each alpha subunit contains 4 domains (I, II, III 

CC and IV) and each domain contains 6 putative transmembrane helical 

CC segments (S1-S6) . T-type Ca channels are activated at a lower voltage 

CC than L- or N-type channels. Characteristics of T-type channels include 

CC short current time, slow activation kinetics near threshold, fast 

CC inactivation kinetics and slow tail current. The sequences AAX83481- 

CC X834 92 represent novel T-type voltage-gated Ca channel genes from humans 

CC and rats. Each of the novel Ca-channels contains a putative IVS4 region 

CC comprising the amino acid sequence AAY14598. Cells expressing the T-type 

CC voltage-gated calcium channel proteins can be used to screen for drugs 

CC which affect calcium channels. Methods are also disclosed for treating a 

CC disease or disorder associated with a deficiency in a native T-type 

CC calcium channel nucleic acid, e.g. to treat cardiomyopathy, epilepsy, etc 

XX 

SQ Sequence 6816 BP; 1373 A; 2058 C; 1932 G; 1453 T; 0 U; 0 Other; 



1 
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Query Match 88.4%; Score 6661.6; DB 2; Length 6816; 

Best Local Similarity 99.0%; Pred. No. 0; 

Matches 6746; Conservative 0; Mismatches 14; Indels 56; Gaps 2; 

ATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCACG 54 2 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I i I I I I i I I I I I I I I ! I I M I I I ! I I I I 
ATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCACG 6 0 

CAGCTCAACGACCTGTCCGGGGCCGGGGGC - - GGCAGGGGCCGGGTCGACGGAAAAGGAC 600 

I II I II Ml II I II I II II I II II I Ml II I- III I III Mill Mill Mill 

CAGCTCAACGACCTGTCCGGGGCCGGGGGCCGGCAGGGGCCGGGGTCGACGGAAAAGGAC 120 
CCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGGTT 660 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGGTT 180 
TTCTTCTACTTGAGCCAGGACAGCCGCCCGCGGAGCTGGTGTCTCCGCACGGTCTGTAAC 72 0 

1 1 1 1 i 1 1 1 1 M M 1 1 M I ' 1 1 1 1 1 1 1 1 1 M M 1 1 ' M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

TTCTTCTACTTGAGCCAGGACAGCCGCCCGCGGAGCTGGTGTCTCCGCACGGTCTGTAAC 24 0 
CCGTGGTTCGAGCGAGTCAGTATGCTGGTCATTCTTCTCAACTGTGTGACTCTGGGTATG 780 

IMMIMIIIIIMIIIIIMIIIIIMIIIMIIIMIIIIIIIMIIIIIIIIIIII 

CCGTGGTTCGAGCGAGTCAGTATGCTGGTCATTCTTCTCAACTGTGTGACTCTGGGTATG 300 

TTCAGGCCGTGTGAGGACATTGCCTGTGACTCCCAGCGCTGCCGGATCCTGCAGGCCTTC 84 0 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I II I II I I I I I I I I II I I I I M I II 
TTCAGGCCGTGTGAGGACATTGCCTGTGACTCCCAGCGCTGCCGGATCCTGCAGGCCTTC 360 

GATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGGGC 900 

MIMIIIIIIIIIIIIIIIIIIMIIIIMIIIIIIIIIIIIIIIIIIIMIIIIIMI 



lllllllll III III III IIIIMI lllllllll llllllllll III IIMIIIIIII 



ATTGCAGGGATGCTGGAGTATTCGCTGGACCTGCAGAACGTCAGCTTCTCCGCAGTCAGG 1020 

IIMIMI Mlllllll IMIMIIIIIIIMI lllllllllllllllllllllllllll 

ATTGCAGGGATGCTGGAGTATTCGCTGGACCTGCAGAACGTCAGCTTCTCCGCAGTCAGG 540 
ACAGTCCGTGTGCTGCGACCGCTCAGGGCCATTAACCGGGTGCCCAGCATGCGCATTCTC 1080 

IIIIMI III llllll IIIIIIIIIMMIIIMI INI llllll llllllllllllll 

ACAGTCCGTGTGCTGCGACCGCTCAGGGCCATTAACCGGGTGCCCAGCATGCGCATTCTC 600 
GTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCTTC 1140 

MIIIIMMIMMII IMIIIMIIIIIMIMIMIMIIIIIMMIIIMIMM 

GTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCTTC 660 
GTCTTTTTCATCTTTGGCATCGTGGGCGTCCAGCTGTGGGCAGGACTGCTTCGCAACCGG 1200 

lilllllllll llllll IIIIIIIIIIIIIIIIMIIIIIMIIII Ml IIMIIIIIII 

GTCTTTTTCATCTTTGGCATCGTGGGCGTCCAGCTGTGGGCAGGACTGCTTCGCAACCGG 720 
TGCTTCCTCCCCGAGAACTTCAGCCTCCCCCTGAGCGTGGACCTGGAGCCTTATTACCAG 1260 

1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 ! 1 1 1 E 1 1 1 1 

TGCTTCCTCCCCGAGAACTTCAGCCTCCCCCTGAGCGTGGACCTGGAGCCTTATTACCAG 780 

ACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGAGA 13 20 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGAGA 84 0 



Qy 


483 


Db 


1 


Qy 


543 


Db 


61 


Qy 


601 


Db 


121 


Qy 


661 


Db 


181 


Qy 


721 


Db 


241 


Qy 


781 


Db 


301 


Qy 


841 


Db 


361 


Qy 


901 


Db 


421 


Qy 


961 


Db 


481 


Qy 


1021 


Db 


541 


Ov 


1081 


Db 


601 


Qy 


1141 


bb 


661 


Qy 


1201 


Db 


721 


Qy 


1261 


Db 


781 
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Qy 


1321 


Db 


841 


Qy 


1381 


Db 


901 


Qy 


1441 


Db 


961 


Qy 


1501 


Db 


1021 


Qy 


1561 


Db 


1081 


Qy 


1621 


Db 


1141 


Qy 


1681 


Db 


1201 


Qy 


1741 


Db 


1261 


Qy 


1801 


Db 


1321 


Qy 


1861 


Db 


1381 


Qy 


1921 


Db 


1441 


Qy 


1981 


Db 


1501 


Ov 


2041 


Db 


1561 


Qy 


2101 


Db 


1621 


Qy 


2161 


Db 


1681 



TCCTGCAGGAGTGTGCCCACACTGCGTGGGGAAGGCGGTGGTGGCCCACCCTGCAGTCTG 1380 

II III Ml I II II III MUM Ml IMM III III III II Ml M I IIMM III M 

TCCTGCAGGAGTGTGCCCACACTGCGTGGGGAAGGCGGTGGTGGCCCACCCTGCAGTCTG 900 
GACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACTAT 144 0 

M 1 1 1 1 1 1 M 1 1 I M 1 1 II 1 1 1 1 1 1 M II 1 1 1 1 II 1 1 1 1 I II II 1 1 1 1 1 1 1 1 II I M 

GACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACTAT 960 
ACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACATT 1500 

1 1 M II 1 1 1 1 1 1 M 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 M I II 1 1 1 1 1 M 

ACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACATT 1020 



Ml IM I I Ml i II MUM 1 1 III M III Ml M I II i Ml 1 1 1 II 1 1 1 1 1 Ml M 

jGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCATG 
'ACTTCGTAATGGACGCTCACTCCTTCTACAACTTCATCTACTTCATTCTTCTCATCATC 

IMIMII I MINI IIIMilll IMMIIIMMI MINIMI III III MINI 

'ACTTCGTAATGGACGCTCACTCCTTCTACAACTTCATCTACTTCATTCTTCTCATCATC 
iTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCGAG 

IMIMMIMI IIIIIIIIIMI MIMMMMIMM IIIIIMII III IIMM 

rTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCGAG 
lCCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATGCT 

Mill II MMMMIMM MIMMMMMMMIMMIMM IIMM 



AGCACCCTGGCAAGCTTCTCTGAGCCAGGCAGCTGCTATGAGGAGCTACTCAAGTACCTG 1800 

II MM MMMMMMMMMMMIMM II IIIIIIIIIIMIMIIMM 

AGTACCCTGGCAAGCTTCTCTGAGCCAGGCAGCTGCTATGAGGAGCTACTCAAGTACCTG 1320 



IIIMMI I MINI MIMMIIIMMIIIIIIMIII IIIIMIII III IIMM 



CGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTGGC 1920 

M 1 1 1 1 1 1 1 1 1 j 1 1 1 1 1 1 1 1 1 1 1 Ml! 1 1 II 1 1 II M 1 1 1 

CGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTGGC 144 0 



MIIIIIMIIIIIIIIIIIIMIIIIIIIIIIIIIIMIIIIIIIIMIIIIIIIIIII 

AGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACCAC 
CACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAGAG 

M 1 1 1 1 1 1 1 M 1 1 1 1 II I II I II 1 1 1 1 1 1 1 M II I II 1 1 II I II II 1 1 M 1 1 II 1 1 1 M 

CACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAGAG 
ATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACACCC 

MM III IIMM MIMMMIIIIMIIMIM III IIMMMIMI IMIMMM 



ACTCCCTCTGGGGGCCCTCCGAGGGGTGCGGAGTCTGTACACAGCTTCTACCATGCTGAC 2160 

1 1 M II 1 1 1 1 1 1 1 1 II II I II I II II 1 1 I II 1 1 II I II 1 1 II 1 1 M 1 1 1 1 1 1 1 M 1 1 1 

ACTCCCTCTGGGGGCCCTCCGAGGGGTGCGGAGTCTGTACACAGCTTCTACCATGCTGAC 1680 
TGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCATCT 2220 

MM IIIIIMII IIIIIIIMIIMIII IMIIMM MMIIIMIMMIMIIMI 

TGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCATCT 174 0 



r 
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Qy 


2221 


Db 


1741 


Qy 


2281 


Db 


1801 


Qy 


2341 


Db 


1861 


Qy 


2401 


Db 


1921 


Qy 


2461 


Db 


1981 


Qy 


2521 


Db 


2041 


Qy 


2581 


Db 


2101 


Qy 


2641 


Db 


2161 


Qy 


2701 


Db 


2221 


Qy 


2761 


Db 


2281 


Qy 


2821 


Db 


2341 


Qy 


2881 


Db 


2401 


vy 


9 QA 1 
z y *± ± 


Db 


2461 


Qy 


3001 


Db 


2521 


Qy 


3061 


Db 


2581 



GGTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAGAG 22 80 

1 1 1 1 M I 1 1 1 1 1 1 1 1 1 1 1 1 1 II I M 1 1 1 1 1 1 II I 1 1 1 1 1 1 h 1 1 1 1 1 1 1 1 1 1 1 1 M 

GGTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAGAG 1800 



I I I I I I I I I I I I I I I I I I I I I ! I I :l I I I I I I I I i I I I I I I I I I I I M I II . I ! I I I 



AGCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGAGT 24 00 

I ! 1 1 1 I I 1 1 I I I I 1 1 1 1 i 1 1 I ! 1 1 1 1 1 1 1 1 I I I i I I I I I I I 1 1 1 1 I I I 1 1 : I I I I I 1 1 

AGCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGAGT 1920 
ACGGGAGCCTGCCATAGCTCCTGCAAAATCTCCAGCCCTTGCTCCAAGGCAGACAGTGGA 2460 

MMMMMMMMMMIMM IMIIMIMMIMI MM MM llllll 

ACGGGAGCCTGCCATAGCTCCTGCAAAATCTCCAGCCCTTGCTCCAAGGCAGACAGTGGA 1980 
GCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGTCC 2520 

1 1 1 1 1 1 1 1 ; i 1 1 1 1 1 1 1 1 1 1 1 1 j 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ i 1 1 1 1 ; i ii 1 1 ; ; 1 1 1 

GCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGTCC 204 0 



MIMMMMMM IIIIIIIMIIIIMIMIM MM MM Mill 



CAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAGAT 2640 

MMMMMIMMIMI MMMMMiMMMIMMMM MIMMMII 

CAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAGAT 2160 
GCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGATC 2700 

MMMMIIMM MM MIMMMMMMM MM MM MMMIIMM 

GCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGATC 222 0 
GTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCAGC 2760 

MMMMIIMM MM IMIMMMIIMM MIMIIMMMMMIMM 

GTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCAGC 22 80 



MMMIMIMM IMMIMIM MMMMMMMMMMMIMIMM 



ATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTCCC 2 880 

III I II I! 1 1 llllll 1 1 II I II Mill II II I MM MINIMI III 1 1 II III I II 

ATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTCCC 24 00 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 !! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 

TTTGGCTACATTAAGAATCCCTACAACATCTTTGATGGTGTCATTGTGGTCATCAGTGT( 
TGGGAGATTGTGGGCCAGCAGGGAGGTGGCCTGTCGGTGCTGCGGACCTTCCGCCTGATC 

MIMMMMM IIIIIIMM! IMIMIII MMIMMMMMIMM 

TGGGAGATTGTGGGCCAGCAGGGAGGTGGCCTGTCGGTGCTGCGGACCTTCCGCCTGATC 
CGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCATC 

I 1 1 1 1 1 1 1 1 1 1 M 1 1 i 1 1 1 1 1 1 1 II 1 1 1 ! 1 1 1 1 II 1 1 1 1 1 1 1 M I M 1 1 1 1 1 1 1 



AAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCTTC 3120 

MMI MM IMIMIIMIII IMIIIMMIMI IIIIMIMIIM llllllllll 

AAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCTTC 2640 
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Qy 3121 AGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACACG 3180 

1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 M 1 1 1 1 1 II 1 1 1 1 1 1 M 1 1 1 1 1 1 

Db 2641 AGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACACG 2 700 

Qy 3181 TTGCCAGACCGGAAGAATTTCGACTCCCTGCTCTGGGCCATCGTCACTGTCTTTCAGATT 324 0 

1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 M 1 1 1 1 1 1 1 

Db 2701 TTGCCAGACCGGAAGAATTTCGACTCCCTGCTCTGGGCCATCGTCACTGTCTTTCAGATT 2760 

Qy 3241 CTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTTGG 3300 

I I I 1 1 I I I 1 1 I I 1 1 1 1 I I Ml I I 1 1 I 1 1 1 1 I I 1 1 1 1 1 1 1 1 II I M I I II 1 1 I I 1 1 1 1 M 

Db 2761 CTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTTGG 282 0 

Qy 3301 GCTGCTCTTTACTTCATCGCCCTCATGACTTTTGGCAACTATGTGCTCTTTAACCTGCTG 3360 

1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M II 1 1 1 1 

Db 2821 GCTGCTCTTTACTTCATCGCCCTCATGACTTTTGGCAACTATGTGCTCTTTAACCTGCTG 2880 

Qy 3361 GTGGCCATTCTTGTGGAAGGATTCCAGGCAGAGGGAGATGCCACCAAGTCTGAGTCAGAG 3420 

I I I I I I I I I I I I I I . I II I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I I I I I I I I I I I 

Db 2 881 GTGGCCATTCTTGTGGAAGGATTCCAGGCAGAGGGAGATGCCACCAAGTCTGAGTCAGAG 294 0 

Qy 3421 CCTGATTTCTTTTCGCCCAGTGTGGATGGTGATGGGGACAGAAAGAAGCGCTTGGCCCTG 3480 

M I I I I I I I I I I I ' I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M 
Db 2 941 CCTGATTTCTTTTCGCCCAGTGTGGATGGTGATGGGGACAGAAAGAAGCGCTTGGCCCTG 3000 

Qy 34 81 GTGGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCCAT 354 0 

1 1 1 1 1 1 1 1 1 1 1 1 1 I J ! 1 1 1 1 1 1 1 1 1 1 1 ! f 1 1 F 1 1 1 1 1 f 1 1 ! 1 1 ! 1 1 1 1 1 [ f t J 1 1 1 [ 1 1 I 

Db 3001 GTGGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCCAT 3060 

Qy 3541 ACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCACTG 3600 

MllllillMIIIII III IIMIIMI IMIIIMIIIII IIIIMIII III III MM 

Db 3061 ACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCACTG 312 0 

Qy 3601 GGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACCAT 3660 

MIMIMI II MIMIIIIIMIMIIIIIIIIIIMMIIIIIIIIIMI II 

Db 3121 GGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACCAT 3180 

Qy 3661 GAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAAGC 3 720 

MIMMMMIMI MIMIMIMI IMIIIMIIIII MMMMIMI Illllll 

Db 3181 GAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAAGC 324 0 

Qy 3 721 AGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGCGG 3 780 

Mill II I II I II III III III II I II I II III III III II I Mill III Ml II I II II 

Db 3 241 AGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGCGG 3300 

Qy 3781 AGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGGAT 3840 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Db * 3 3 01 AGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGGAT 3360 
Qy 3841 GAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACAGG 3 900 

1 1 II 1 1 1 1 II 1 1 1 II 1 1 M 1 1 1 1 1 1 1 1 II I II 1 1 II II I II II I II 1 1 II II I II I II II 

Db 3361 GAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACAGG 342 0 

Qy 3901 GGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGCCG 3 960 

III I III II I IIIIMIII III IMIIIMIIIII III III IIIIMIII III III MM 

Db 34 21 GGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGCCG 34 80 



Qy 

Db 



3 961 GGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATGGC 4 02 0 

I M 1 1 1 1 II 1 1 1 II II 1 1 1 II I II I II I II 1 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 

34 81 GGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATGGC 354 0 
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Qy 


4021 


Db 


3541 


Qy 


4081 


Db 


3601 


Qy 


4141 


Db 


3661 


Qy 


4201 


Db 


3721 


Qy 


4261 


Db 


3781 


Qy 


4321 


Db 


3841 


Qy 


4381 


Db 


3901 


Qy 


4441 


Db 


3961 


Qy 


4501 


Db 


4021 


Qy 


4561 


Db 


4081 


Qy 


4621 


Db 


4141 


Qy 


4681 


Db 


4201 


Qy 


4741 


Db 


4261 


Qy 


4801 


Db 


4321 


Qy 


4861 


Db 


4381 



AAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATGGG 4 080 

II 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

AAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATGGG 3600 
GATGATGACAATGATGAGGGAAATCTGAGCAAAGGGGAACGCATACAAGCCTGGGTCAGA 414 0 

1 1 1 1 1 1 II I II 1 1 II 1 1 1 1 1 1 II 1 1 1 1 M 1 1 1 1 1 1 1 1 II 1 1 M llllllllllllllll 

GATGATGACAATGATGAGGGAAATCTGAGCAAAGGGGAACGCAGACAAGCCTGGGTCAGA 3660 
TCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGXCGGCCTATATCTTTCCTCCT 4 200 

MM II I II MM M I Ml II! II I Ml I III I III III II I II II 1 1 1 1 1 II MINI I 

TCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTCCT 3720 



1 1 1 1 ! 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 



GTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTGAC 43 2 0 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I M I M 1 1 1 1 1 1 1 1 1 1 1 1 , 

GTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTGAC 3 84 0 

CCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCTTT 43 80 

llllllllll ll'lllllllllllllillllllllll Ihlllllllllllll MM 

CCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCTTT 3900 

CTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCTAC 444 0 

1 1 1 1 1 1 1 1 1 1 1 1 . 1 1 1 1 1 1 1 1 1 1 II 1 1 1 II 1 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 

CTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCTAC 3 960 



111111:11 IIIIIIIIMIIIIIIIIIIIIIIIII llllllllllllllll III 

:tgcgcagcagctggaatgtgctggacggcttgctggtgctcatctccgtcatcgacatc 

:tggtctccatggtctccgacagcggcaccaagatccttggcatgctgagggtgctgcgg 

MINI II IIIIMIIIIIIIMIIMIIIIIIII llllllllllllllll III 
:tggtctccatggtctccgacagcggcaccaagatccttggcatgctgagggtgctgcgg 

:tgctgcggaccctgcgtccactcagggtcatcagccgggcccagggactgaagctggtg 
Ml II IIIIIIIMIIII'll MMIIIIII IIIIIIMIIIIMM IMM 
:tgctgcggaccctgcgtccactcagggtcatcagccgggcccagggactgaagctggtg 

jtagagactctgatgtcatccctcaaacccattggcaacattgtggtcatttgctgtgcc 
1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 II II I M 1 1 1 1 1 M 

iTAGAGACTCTGATGTCATCCCTCAAACCCATTGGCAACATTGTGGTCATTTGCTGTGCC 
TCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGTGT 

1 1 1 1 1 1 1 1 1 M M 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II t 

TCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGTGT 

:agggtgaggacaccaggaacatcactaacaaatccgactgcgctgaggccagctaccga 
III MMMIMMI IMMMMIMIMI MIIMMMMIIMM III IMIMI 



TGGGTCCGGCACAAGTACAACTTTGACAACCTGGGCCAGGCTCTGATGTCCCTGTTTGTG 4 860 

MM MIMIMMM IMMMMIMMII MIMMMIMIIMM lllllllll 

TGGGTCCGGCACAAGTACAACTTTGACAACCTGGGCCAGGCTCTGATGTCCCTGTTTGTG 4 380 
CTGGCCTCCAAGGATGGTTGGGTTGACATCATGTATGATGGGCTGGATGCTGTGGGTGTG 4 920 

MM III IMIIIIIIIIMIIIIIIMIIII MIMMMMMMIMMMIIIMI 

CTGGCCTCCAAGGATGGTTGGGTTGACATCATGTATGATGGGCTGGATGCTGTGGGTGTG 444 0 
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Qy 


4921 


GATCAGCAGCCCATCATGAACCACAACCCCTGGATGCTGCTATACTTCATCTCCTTCCTC 


4980 






I i I I I I I I t I I I i I I I > I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I i i i i i i r i i i i i i i i i 

1 1 1 1 1 M 1 II 1 1 1 1 II 1 1 1 II 1 II 1 II 1 1 1 1 1 1 M II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1! 1 1 1 1 




Db 


4441 


GATCAGCAGCCCATCATGAACCACAACCCCTGGATGCTGCTATACTTCATCTCCTTCCTC 


4500 


Qy 


4981 


CTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCCAT 


5040 






i i i t i i i i i i i i ■ i i i i i i i i i i i i t i i i i i i i i i i i i i i i i i i i i i i i i i i i ■ i ■■ i i i 
1 1 II 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


4501 


CTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCCAT 


4560 


Qy 


5041 


AAGTGCAGACAGCACCAGGAGGAGGAGGAGGCGAGGCGGCGTGAGGAGAAGCGACTACGG 


5100 






IlllllllllllllllfllllJIIIIIIIIIIIIIIIIIItlllliiiiiiiiiiiiiiit 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I I I I I 1 1 1 1 II 




Db 


4561 


AAGTGCAGACAGCACCAGGAGGAGGAGGAGGCGAGGCGGCGTGAGGAGAAGCGACTACGG 


4620 


Qy 


5101 


AGGCTGGAGAAAAAGAGAAGGAGTAAGGAGAAGCAGATGGCC 


5142 






i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i ■ i 
1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


4621 


AGGCTGGAGAAAAAGAGAAGGAGTAAGGAGAAGCAGATGGCCGATCTAATGTTGGACGAT 


4680 


Qy 


5143 


GAAGCCCAGTGCAAGCCCTACTAC 


5166 


Db 


4681 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
GTAATTGCTTCCGGCAGCTCAGCCAGCGCTGCGTCAGAAGCCCAGTGCAAGCCCTACTAC 


4740 


Qy 


5167 


TCTGACTACTCGAGATTCCGGCTCCTTGTCCACCACCTGTGTACCAGCCACTACCTGGAC 


5226 






i t i i i i i i i i i t i i i i i i i i t t i t i * i i i i i i i i i i i i i i i » i i i i i i i i i ■ i i i i i i i i 
II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 III 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


4741 


TCTGACTACTCGAGATTCCGGCTCCTTGTCCACCACCTGTGTACCAGCCACTACCTGGAC 


4800 


Qy 


5227 


CTCTTCATCACTGGTGTCATCGGGCTGAACGTGGTCACTATGGCCATGGAACATTACCAG 


5286 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


4801 


CTCTTCATCACTGGTGTCATCGGGCTGAACGTGGTCACTATGGCCATGGAACATTACCAG 


4860 


Qy 


5287 


CAGCCCCAGATCCTGGACGAGGCTCTGAAGATCTGCAATTACATCTTTACCGTCATCTTT 


5346 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


4861 


CAGCCCCAGATCCTGGACGAGGCTCTGAAGATCTGCAATTACATCTTTACCGTCATCTTT 


4920 


Qy 


5347 


GTCTTTGAGTCAGTTTTCAAACTTGTGGCCTTTGCGTTCCGCCGTTTCTTCCAGGACAGG 


5406 






llllllllllilllllliiifiiiitiitiiiii iiiiiiiiiiiiiiijiiiiiiii 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II M 1 1 1 1 II 1 1 1 1 II 




Db 


4921 


GTCTTTGAGTCAGTTTTCAAACTTGTGGCCTTTGGCTTCCGCCGTTTCTTCCAGGACAGG 


4980 


Qy 


5407 


TGGAACCAGCTGGACCTGGCTATTGTGCTTCTGTCCATCATGGGCATCACACTGGAGGAG 


5466 






1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | | | | M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


4981 


TGGAACCAGCTGGACCTGGCTATTGTGCTTCTGTCCATCATGGGCATCACACTGGAGGAG 


5040 


Qy 


5467 


ATTGAGGTCAATCTGTCGCTGCCCATCAACCCCACCATCATCCGTATCATGAGGGTGCTC 


5526 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5041 


ATTGAGGTCAATCTGTCGCTGCCCATCAACCCCACCATCATCCGTATCATGAGGGTGCTC 


5100 


Qy 


5527 


CGCATTGCTCGAGTTCTGAAGCTGTTGAAGATGGCTGTGGGCATGCGGGCACTGCTGCAC 


5586 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5101 


CGCATTGCTCGAGTTCTGAAGCTGTTGAAGATGGCTGTGGGCATGCGGGCACTGCTGCAC 


5160 


Qy 


5587 


ACGGTGATGCAGGCCCTGCCCCAGGTGGGGAACCTGGGACTTCTCTTCATGTTATTGTTT 


5646 






IMMIMIII IMIIII MINIMUM IIIIMIMIIIIIIIIMIIIMIIMII 




Db 


5161 


ACGGTGATGCAGGCCCTGCCCCAGGTGGGGAACCTGGGACTTCTCTTCATGTTATTGTTT 


5220 


Qy 


5647 


TTCATCTTTGCAGCTCTGGGCGTGGAGCTCTTTGGAGACCTGGAGTGTGATGAGACACAC 


5706 






1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 II I 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5221 


TTCATCTTTGCAGCTCTGGGCGTGGAGCTCTTTGGAGACCTGGAGTGTGATGAGACACAC 


5280 


Qy 


5707 


CCTTGTGAGGGCTTGGGTCGGCATGCCACCTTTAGGAACTTTGGTATGGCCTTTCTGACC 


5766 






M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 h 1 M 1 1 1 1 II 1 II 1 1 1 1 1 




Db 


5281 


CCTTGTGAGGGCTTGGGTCGGCATGCCACCTTTAGGAACTTTGGTATGGCCTTTCTGACC 


5340 
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Qy 


5767 


Db 


. 5341 


Qy 


5827 


Db 


5401 


Qy 


5887 


Db 


5461 


Qy 


5947 


Db 


5521 


Qy 


6007 


Db 


5581 


Qy 


6067 


Db 


5641 


Qy 


6127 


Db 


5701 


Qy 


6187 


Db 


5761 


Qy 


6247 


Db 


5821 


Qy 


6307 


Db 


5881 


Qy 


6367 


Db 


5941 


Qy 


6427 


Db 


6001 


Ov 


6487 


Db 


6061 


Qy 


6547 


Db 


6121 


Qy 


6607 


Db 


6181 



CTCTTCCGAGTCTCCACTGGTGACAACTGGAATGGTATTATGAAGGACCCTTCCCGGGAC 5826 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . 1 1 1 1 1 1 III M 1 1 1 1 1 1 1 1 1 I II 1 1 I MINI 

CTCTTCCGAGTCTCCACTGGTGACAACTGGAATGGTATTATGAAGGACACCCTCCGGGAC 54 00 
TGTGACCAGGAGTCCACCTGCTACAACACTGTCATCTCCCCTATCTACTTTGTGTCCTTC 5886 

I II 1 1 1 1 M I II 1 1 1 1 II I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

TGTGACCAGGAGTCCACCTGCTACAACACTGTCATCTCCCCTATCTACTTTGTGTCCTTC 54 60 
GTGCTGACGGCCCAGTTTGTGCTGGTCAACGTGGTCATAGCTGTGCTGATGAAGCACCTG 5946 

1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II I II 1 1 1 1 1 1 1 1 1 1 1 1 1 I II 1 , 1 1 1 1 1 1 1 1 1 1 1 

GTGCTGACGGCCCAGTTTGTGCTGGTCAACGTGGTCATAGCTGTGCTGATGAAGCACCTG 5520 
GAAGAAAGCAACAAAGAGGCCAAGGAGGAGGCCGAGCTCGAGGCCGAGCTGGAGCTGGAG 6006 

MINI llllllllllllll III IIIIMIMMIII IIIMIIMI III llllllllll 

GAAGAAAGCAACAAAGAGGCCAAGGAGGAGGCCGAGCTCGAGGCCGAGCTGGAGCTGGAG 5580 



Mlllllll Mil MMMMMMMMIMM MIMIMIIIIMIM 



GTGGAGGGTGTCAACAGTACTGACAGCCCTAAGCCTGGGGCTCCACACACCACTGCCCAC 612 6 

III MM IIMIIIIIMIIMMIIII MIMIIIIIIIIIIMMMIIIII 

GTGGAGGGTGTCAACAGTACTGACAGCCCTAAGCCTGGGGCTCCACACACCACTGCCCAC 5700 
ATTGGAGCAGCCTCGGGCTTCTCCCTTGAGCACCCCACGATGGTACCCCACCCCGAGGAG 6186 

Ml III Mlllll lllllll llllllllll Ml llllllllllllll III lllllll II 

ATTGGAGCAGCCTCGGGCTTCTCCCTTGAGCACCCCACGATGGTACCCCACCCCGAGGAG 5760 
GTGCCAGTCCCCCTAGGACCAGACCTGCTGACTGTGAGGAAGTCTGGTGTCAGCCGGACG 624 6 

III II I llllllllllllll III llllllllllllll III MM II I III llllllllll 

GTGCCAGTCCCCCTAGGACCAGACCTGCTGACTGTGAGGAAGTCTGGTGTCAGCCGGACG 5820 
CACTCTCTGCCCAATGACAGCTACATGTGCCGCAATGGGAGCACTGCTGAGAGATCCCTA 6306 

Mill MM IIIIIIIMIIII IIMIIIIIIMIMII lllllllllllllllll II 

CACTCTCTGCCCAATGACAGCTACATGTGCCGCAATGGGAGCACTGCTGAGAGATCCCTA 5880 
GGACACAGGGGCTGGGGGCTCCCCAAAGCCCAGTCAGGCTCCATCTTGTCCGTTCACTCC 6366 

M II II 1 1 1 II 1 1 1 II I II 1 1 M 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II I M 1 1 1 1 1 

GGACACAGGGGCTGGGGGCTCCCCAAAGCCCAGTCAGGCTCCATCTTGTCCGTTCACTCC 594 0 
CAACCAGCAGACACCAGCTGCATCCTACAGCTTCCCAAAGATGTGCACTATCTGCTCCAG 6426 

IMIIIIII MMIMIMIMIIMMMMMIMMMMMIMI MM llllll 

CAACCAGCAGACACCAGCTGCATCCTACAGCTTCCCAAAGATGTGCACTATCTGCTCCAG 6000 
CCTCATGGGGCTCCCACCTGGGGCGCCATCCCTAAACTACCCCCACCTGGCCGCTCCCCT 64 86 

II MIMMIIIIMI IIIIMIIIIMIIIIIIII IIIMM llllll lllllll III 

CCTCATGGGGCTCCCACCTGGGGCGCCATCCCTAAACTACCCCCACCTGGCCGCTCCCCT 6 060 
CTGGCTCAGAGGCCTCTCAGGCGCCAGGCAGCAATAAGGACTGACTCCCTGGATGTGCAG 654 6 

MMMIMM MM MIMIMMMMM MM MM llllllllllllll 

CTGGCTCAGAGGCCTCTCAGGCGCCAGGCAGCAATAAGGACTGACTCCCTGGATGTGCAG 6120 
GGCCTGGGTAGCCGGGAAGACCTGTTGTCAGAGGTGAGTGGGCCCTCCTGCCCTCTGACC 6606 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GGCCTGGGTAGCCGGGAAGACCTGTTGTCAGAGGTGAGTGGGCCCTCCTGCCCTCTGACC 6180 
CGGTCCTCATCCTTCTGGGGCGGGTCGAGCATCCAGGTGCAGCAGCGTTCCGGCATCCAG 6666 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 ! I J l J f 1 1 j I i 1 1 1 [ l F 

CGGTCCTCATCCTTCTGGGGCGGGTCGAGCATCCAGGTGCAGCAGCGTTCCGGCATCCAG 624 0 
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Qy 


6667 


AGCAAAGTCTCCAAGCACATCCGCCTGCCAGCCCCTTGCCCAGGCCTGGAACCCAGCTGG 


6726 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I II 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 M 1 1 




Db 


6241 


AGCAAAGTCTCCAAGCACATCCGCCTGCCAGCCCCTTGCCCAGGCCTGGAACCCAGCTGG 


6300 


Qy 


6727 


GCCAAGGACCCTCCAGAGACCAGAAGCAGCTTAGAGCTGGACACGGAGCTGAGCTGGATT 


6786 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


6301 


GCCAAGGACCCTCCAGAGACCAGAAGCAGCTTAGAGCTGGACACGGAGCTGAGCTGGATT 


6360 


Qy 


6787 


TCAGGAGACCTCCTTCCCAGCAGCCAGGAAGAACCCCTGTTCCCACGGGACCTGAAGAAG 


6846 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


6361 


TCAGGAGACCTCCTTCCCAGCAGCCAGGAAGAACCCCTGTTCCCACGGGACCTGAAGAAC 


6420 


Qy 


6847 


TGCTACAGTGTAGAGACCCAGAGCTGCAGGCGCAGGCCTGGGTTCTGGCTAGATGAACAG 


6906 






lllllllltllllllllllllllllllllllllllllllllllllllllllllillllll 

1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 




Db 


6421 


TGCTACAGTGTAGAGACCCAGAGCTGCAGGCGCAGGCCTGGGTTCTGGCTAGATGAACAG 


6480 


Qy 


6907 


CGGAGACACTCCATTGCTGTCAGCTGTCTGGACAGCGGCTCCCAACCCCGCCTATGTCCA 


6966 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I M 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


6481 


CGGAGACACTCCATTGCTGTCAGCTGTCTGGACAGCGGCTCCCAACCCCGCCTATGTCCA 


6540 


Qy 


6967 


AGCCCCTCAAGCCTCGGGGGCCAACCTCTTGGGGGTCCTGGGAGCCGGCCTAAGAAAAAA 


7026 






1 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 LI 1 1 1 1 1 1 1 




Db 


6541 


AGCCCCTCAAGCCTCGGGGGCCAACCTCTTGGGGGTCCTGGGAGCCGGCCTAAGAAAAAA 


6600 


Qy 


7027 


CTCAGCCCACCCAGTATCTCTATAGACCCCCCGGAGAGCCAGGGCTCTCGGCCCCCATGC 


7086 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 I 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 




Db 


6601 


CTCAGCCCACCCAGTATCTCTATAGACCCCCCGGAGAGCCAGGGCTCTCGGCCCCCATGC 


6660 


Qy 


7087 


AGTCCTGGTGTCTGCCTCAGGAGGAGGGCGCCGGCCAGTGACTCTAAGGATCCCTCGGTC 


7146 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 M i M i 




Db 


6661 


AGTCCTGGTGTCTGCCTCAGGAGGAGGGCGCCGGCCAGTGACTCTAAGGATCCCTCGGTC 


6720 


Qy 


7147 


TCCAGCCCCCTTGACAGCACGGCTGCCTCACCCTCCCCAAAGAAAGACACGCTGAGTCTC 


7206 






IMImMIIIIIIII 1 IIIIMhllllllllllllll illllllllllllll! 




Db 


6721 


TCCAGCCCCCTTGACAGCACGGCTGCCTCACCCTCCCCAAAGAAAGACACGCTGAGTCTC 


6780 


Qy 


7207 


TCTGGTTTGTCTTCTGACCCAACAGACATGGACCCC 7242 








M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


6781 


TCTGGTTTGTCTTCTGACCCAACAGACATGGACCCC 6816 





Proteins 

Run on: February 9, 2007, 00:38:40 ; Search time 287 Seconds 
(without alignments) 
3899.322 Million cell updates/sec 

Title: US-09-346-794-24 
Perfect score: 12028 

Sequence: , 1 MLPHRVPRCVRTPPLRGSAR KKDTLSLSGLSSDPTDMDPZ 2287 

Scoring table: BLOSUM62 

Gapop 10.0 , Gapext 0.5 

Searched: 2782304 seqs, 489333398 residues 



Total number of hits satisfying chosen parameters: 



2782304 
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Minimum DB seq length: 0 

Maximum DB seq length: 2000000000 

Post-processing: Minimum Match 0% 
Maximum Match 100% 
Listing first 45 summaries 

Database : A_Geneseq_200701:* 
1: geneseqp1980s:* 
2: geneseqp1990s:* 
3: geneseqp2000s:* 
4: geneseqp2001s:* 
5: geneseqp2002s:* 
6: geneseqp2003as:* 
7: geneseqp2003bs:* 
8: geneseqp2004s:* 
9: geneseqp2005s:* 
10: geneseqp2006s:* 
11: geneseqp2007s:* 

Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 



SUMMARIES 

% 

Result Query 
No. Score Match Length DB ID 



Description 



1 12028 100.0 2287 4 AAB66475 

2 11657 96.9 2254 2 AAY14590 

3 11626 96.7 2272 2 AAY14592 

4 11610.5 96.5 2265 2 AAY14591 

5 11606.5 96.5 2247 2 AAY14593 

6 11542.5 96.0 2428 3 AAY70720 

7 10857 90.3 2250 2 AAY14586 

8 10838 90.1 2268 9 AEC95659 

9 10838 90.1 2268 9 AEE17869 

10 10838 90.1 2268 10 AEI99662 

11 10833 90.1 2268 2 AAY14588 

12 10820.5 90.0 2273 4 AAE01019 

13 10810.5 89.9 2261 2 AAY14587 

14 10806.5 89.8 2243 2 AAY14589 

15 10806.5 89.8 2243 7 ADJ68819 

16 10732.5 89.2 2377 8 ADQ89064 

17 10732.5 89.2 2377 10 AEI99755 

18 10533 87.6 2266 4 AAB66481 

19 7274 60.5 1513 9 AEC95660 

20 7274 60.5 1513 10 AEI99663 

21 7252.5 60.3 1504 10 AEI99760 

22 6246 51.9 2359 9 AEC05419 

23 6243 51.9 2359 9 AEC05417 

24 6243 51.9 2359 9 AEC05415 

25 6226.5 51.8 2359 4 AAB66476 

26 6222 51.7 2353 2 AAY06299 

27 6222 51.7 2353 6 ABP72254 

28 6222 51.7 2353 7 ADJ69322 

29 6222 51.7 2353 10 AEI99763 



Aec05419 RatT-typ 
Aec05417 RatT-typ 
Aec05415 RatT-typ 
Aab66476 Rat alpha 
Aay06299 Human act 
Abp72254 Human T-t 
Adj69322 Human hea 
Aei99763 Human CCA 



Aab66475 Rat alpha 
Aay 14590 RatT-typ 
Aay 14592 Rat T-typ 
Aay14591 RatT-typ 
Aay14593 Rat T-typ 
Aay70720 Rat pancr 
Aay14586 Human T-t 
Aec95659 Calcium c 
Aee17869 Human T-t 



Aab66481 Human alp 
Aec95660 Calcium c 
Aei99663 Human CCA 



Aay14588 Human T-t 
Aae01019 Human T-t 
Aay14587 Human T-t 
Aay1 4589 Human T-t 
Adj68819 Human hea 



Aei99760 Human CCA 



Aei99662 Human CCA 



Adq89064 Human uro 
Aei99755 Human CCA 
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30 6221 51.7 2353 2 AAY06298 

31 6217 51.7 2347 9 AEC95642 

32 6217 51.7 2347 10 AEI99645 

33 6195.5 51.5 2353 5 ABG30840 

34 5872 48.8 1207 4 AAU00474 

35 5872 48.8 1207 10 AEK52293 

36 5835 48.5 2044 2 AAY14594 

37 5827 48.4 2038 2 AAY14595 

38 5718.5 47.5 2034 2 AAY06300 

39 5409 45.0 2175 5 AAU10535 

40 5409 45.0 2175 6 ABU08511 

41 5409 45.0 2175 8 ADH69265 

42 5405.5 44.9 2188 5 AAU10536 

43 5405.5 44.9 2188 6 ABU08512 
'44 5405.5 44.9 2188 8 ADH69267 
45 5361.5 44.6 1981 9 ADZ58492 



Aay06298 Human act 
Aec95642 Calcium c 
Aei99645 Human CCA 

Abg30840 Human vol 
Aau00474 Human T-t 

Aek52293 Human T-t 
Aay 14594 Human T-t 
Aay14595 Human T-t 
Aay06300 Human act 
Aau 10535 Human T-t 
Abu0851 1 Human T-t 
Adh69265 Human TCC 
Aau10536 Human T-t 
Abu08512 Human T-t 



Adh69267 Human TCC 
Adz58492 Human alp 



ALIGNMENTS 



RESULT 2 
AAY14590 



ID 
XX 
AC 
XX 
DT 
XX 
DE 
XX 
KW 
KW 
XX 
OS 
XX 
PN 
XX 
PD 
XX 
PF 
XX 
PR 
XX 
PA 
XX 
PI 
XX 
DR 
DR 
XX 
PT 
XX 
PS 
XX 

cc 



AAY14590 standard; protein; 2254 AA. 
AAY14 5 90; 

07-DEC-1999 (first entry) 

Rat T-type voltage-gated Ca channel alpha- 1-G (rCavTla) . 

Human; T-type voltage -gated calcium channel; membrane; pore; ion; 
activation; current; rat; screen; drug; cardiomyopathy; epilepsy. 

Rattus sp. 

W09929847-A1. 

17-JUN-1999. 

30 -OCT- 1998; 98WO-US023161 . 

05-DEC-1997; 97US- 009858 09 . 

(LOYO ) UNIV LOYOLA CHICAGO. 

Perez-Reyes E , Cribbs LL; 

WPI; 1999-394972/33. 
N-PSDB; AAX83485. 

New T-type voltage-gated calcium channels. 
Disclosure; Page 67-76; 138pp; English. 

This sequence represents a rat T-type voltage-gated calcium (Ca) channel 
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CC alpha- 1-G designated rCavTla. Voltage gated channels are membrane bound 

CC glycosylated proteins formed of several subunits. The large alpha 

CC subunits form a pore in the membrane that is selective for a given ionic 

CC species. Each alpha subunit contains 4 domains (I, II, III and IV) and 

CC each domain contains 6 putative transmembrane helical segments (S1-S6) . T 

CC -type Ca channels are activated at a lower voltage than L- or N-type 

CC channels. Characteristics of T-type channels include short current time, 

CC slow activation kinetics near threshold, fast inactivation kinetics and 

CC slow tail current. The sequences AAX83481-X83492 represent novel T-type 

CC voltage-gated Ca channel genes from humans and rats. Each of the novel Ca 

CC -channels contains a putative IVS4 region comprising the amino acid 

CC sequence AAY14598. Cells expressing the T-type voltage-gated calcium 

CC channel proteins can be used to screen for drugs which affect calcium 

CC channels. Methods are also disclosed for treating a disease or disorder 

CC associated with a deficiency in a native T-type calcium channel nucleic 

CC acid, e.g. to treat cardiomyopathy, epilepsy, etc 
XX 

SQ Sequence 2254 AA; 

Query Match 96.9%; Score 11657; DB 2; Length 2254; 

Best Local Similarity 99.7%; Pred. No. 0; 

Matches 2219; Conservative 0; Mismatches 6; Indels 0; Gaps 0; 

GAAGAGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 121 

I I I II II Ml II III II III II Mill II I II II I II II III II III II II I II II I 
GRQGPGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 8 9 

VI LLNCVTLGMFRPCEDI ACDSQRCRI LQAFDDFI FAFFAVEMWKMVALGI FGKKCYLG 181 

I M 1 1 1 h M 1 1 1 1 1 1 1 1 M 1 1 M M M M M I I M 1 1 1 1 1 1 1 M 1 1 1 1 , 1 M ! 

VI LLNCVTLGMFRPCEDIACDSQRCRI LQAFDDFI FAFFAVEMWKMVALGI FGKKCYLG 14 9 
DTWNRLDFFIVIAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 241 

1 1 M . 1 1 1 M 1 1 M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 II [Mill 1 1 1 1! 1 1 1 

DTWNRLDFFIVIAGMLEYSLDLQNVS FSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 209 

MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 301 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 269 

ICSQPRENGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHN 361 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ICSQPRENGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHN 329 
PFKGAINFDNIGYAWIAIFQVITLEGWVDIMYFVMDAHSFYNFIYFILLIIVGSFFMINL 4 21 

1 1 1 ! 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PFKGAINFDNIGYAWIAIFQVITLEGWVDIMYFVMDAHSFYNFIYFILLIIVGSFFMINL 3 89 
CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 4 81 

I MM Ml II Mill III II Mill II I II II I MM Mill III Mill II II I II II I 

CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 449 

RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 541 

I I I I I I I I I I I I I I I I I I I M I I I I I I I I I I I I I I I i I I I I I I I I I I I I II I I I I I M 
RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 509 

GTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPVRCQ 601 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 M 1 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 M M 1 1 1 1 1 1 1 1 1 1 



Qy 


62 


Db 


30 


Qy 


122 


Db 


90 


Qy 


182 


Db 


150 


Qy 


242 


Db 


210 


Qy 


302 


Db 


270 


Qy 


362 


Db 


330 


Qy 


422 


Db 


390 


Qy 


482 


Db 


450 


Qy 


542 


Db 


510 



602 



APPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 



661 
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Db 


570 


Qy 


662 


Db 


630 


Qy 


722 


Db 


690 


Qy 


782 


Db 


750 


Qy 


842 


Db 


810 


Qy 


902 


Db 


870 


Qy 


962 


Db 


930 


Qy 


1022 


Db 


990 


Qy 


1082 


Db 


1050 


Qy 


1142 


Db 


1110 


Qy 


1202 


Db 


1170 


Qy 


1262 


Db 


1230 


Qy 


1322 


Db 


1290 


Qy 


1382 


Db 


1350 


Qy 


1442 


Db 


1410 


Qy 


1502 



IIIIMIMI IIIIIIIIIIIIIMMIIIIIIIIini MMIIIMMIIIII I 

APPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 62 9 

SSMHKLLETQSTGACHSSCKISSPCSKADSGACGPDSCPYCARTGAGEPESADHVMPDSD 721 

I I I I I I I I M I I I I I I I I I I ! I I I I I I I I M I I I I I I I I I I I II I I I I I I I I I I I I I 
SSMHKLLETQSTGACHSSCKISSPCSKADSGACGPDSCPYCARTGAGEPESADHVMPDSD 689 

SEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKIVDSKYFGRG 781 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 1 1 1 1 1 1 M 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKIVDSKYFGRG 74 9 
IMIAILVNTLSMGIEYHEQPEELTNALEISNIVFTSLFALEMLLKLLVYGPFGYIKNPYN 841 

II III Ml II I II II MM IIIIIIIIIIIIIIIIII II II III III II! 1 1 1 II I MM 

IMIAILVNTLSMGIEYHEQPEELTNALEISNIVFTSLFALEMLLKLLVYGPFGYIKNPYN 809 



I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I i I I I I I I I I I I I I I I I | 



CMLLMLFIFIFSILGMHLFGCKFASERDGDTLPDRKNFDSLLWAIVTVFQILTQEDWNKV 961 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 

CMLLMLFI FI FS I LGMHLFGCKFASERDGDTLPDRKNFDSLLWAI VTVFQI LTQEDWNKV 92 9 

LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 1021 

M M M I I M I II II I I II I I M II I I I I I I I I I I I I I I II II I II I I I I I I I II I || || 
LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 989 

GDGDRKKRLALVALGEHAELRKSLLPPLI I HT AAT PMS H P KS S S TG VGE ALGS GS RRTS S 1081 

I I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I | | | | | | | | | | | | | | | | | | | 
GDGDRKKRLALVALGEHAELRKSLLPPLI I HTAATPMSHPKSSSTGVGEALGSGS RRTS S 104 9 

SGSAEPGAAHHEMKCPPSARSSPHS PWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 1141 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SGSAEPGAAHHEMKCPPSARSSPHS PWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 1109 
LLSGEGQESQDEEESSEEDRASPAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 12 01 

MM MINI Ml III III IIIIIIIIIMII III MINI IIIIIMIMII IMIIM 

LLSGEGQESQDEEESSEEDRASPAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 1169 



MMMMMMMMMMMMMMMMMMMMMMMMMMMMI 



Mill III III IMMIMIMMMMIMM III III IIMM III III llllll 



TLSNYIFTAVFLAEMTVKWALGWCFGEQAYLRSSWNVLDGLLVLISVIDILVSMVSDSG 1381 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
TLSNYIFTAVFLAEMTVKWALGWCFGEQAYLRSSWNVLDGLLVLISVIDILVSMVSDSG 134 9 



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 



VQLFKGKFFVCQGEDTRNITNKSDCAEASYRWVRHKYNFDNLGQALMSLFVLASKDGWVD 1501 

I II I II I II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 M 1 1 1 1 II II 1 1 II 1 1 1 1 1 M 1 1 1 1 1 1 1 M 1 1 1 

VQLFKGKFFVCQGEDTRNITNKSDCAEASYRWRHKYNFDNLGQALMSLFVLASKDGWVD 14 69 
1502 I MYDGLDAVGVDQQP I MNHNPWMLLYF I S FLL I VAFFVLNMFVGVWENFHKCRQHQEEE 1561 
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Db 


1470 


Qy 


1562 


Db 


1530 


Qy 


1622 


Db 


1590 


Qy 


1682 


Db 


1650 


Qy 


1742 


Db 


1710 


Qy 


1802 


Db 


1770 


Qy 


1862 


Db 


1830 


Qy 


1922 


Db 


1890 


Qy 


1982 


Db 


1950 


Qy 


2042 


Db 


2010 


Qy 


2102 


Db 


2070 


Qy 


2162 


Db 


2130 


Qy 


2222 


Db 


2190 


Qy 


2282 


Db 


2250 



II 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 M ! 1 1 1 1 1 1 1 M 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 

IMYDGLDAVGVDQQPIMNHNPWMLLYFISFLLIVAFFVLNMFVGVVVENFHKCRQHQEEE 1529 

EARRREEKRLRRLEKKRRSKEKQMAEAQCKPYYSDYSRFRLLVHHLCTSHYLDLFITGVI 1621 

I I I II I I I I I I I I I I I I I I I I II I I I I I I I I I II II I II I I I I I I I I I I I I I I I I I I 
EARRREEKRLRRLEKKRRSKEKQMAEAQCKPYYSDYSRFRLLVHHLCTSHYLDLFITGVI 1589 

GLNWTMAMEHYQQPQILDEALKICNYIFTVIFVFESVFKLVAFAFRRFFQDRWNQLDLA 1681 

MMIMIMM II IMMIIIM llllllllllllllll Ml I I I I I I I I I I M 
GLNWTMAMEHYQQPQI LDEAIjKICNYI FWI FVFESVFKLVAFGFRRFFQDRWNQLDLA 164 9 



MMIMIIM II IMMIIIM MIMMIMIM llllllllllllllll 



III I II I 1 1 II , II I! I II Ml II MM II III MM I II I II 1 1 1 1 1 1 1 1 1 II 



DNWNGIMKDPSRDCDQESTCYNTVISPIYFVSFVLTAQFVLVNWIAVLMKHLEESNKEA 1861 

lllllllll M 1 1 1 1 1 1 II 1 1 1 1 1 1 1 II I II 1 1 II 1 1 M 1 1 1 II I II II I II 1 1 M 

DNWNG I MKDTLRDCDQES TCYNTVI S P I YFVS FVLTAQFVLVNWI AVLMKHLEE SNKE A 182 9 
KEEAELEAELELEMKTLSPQPHSPLGSPFLWPGVEGVNSTDSPKPGAPHTTAHIGAASGF 1921 

I Ml III I 1 1 II II II I II I III II 1 1 III 1 1 1 1 II II Ml III II II II II I II M 

KEEAELEAELELEMKTLSPQPHSPLGSPFLWPGVEGVNSTDSPKPGAPHTTAHIGAASGF 1889 



IMMIIIIIMIIIIIIIIIIII MMMMIMM IMIMMMMIMM 



PKAQSGS I LS VHSQPADTS C I LQLPKDVHYLLQPHGAPTWGAI PKLPPPGRS PLAQRPLR 2 041 

MMMMMMMMMIMMIMI IIIIIIIIMIII llllllllllllllll I 

PKAQSGS I LSVHSQPADTSCI LQLPKDVHYLLQPHGAPTWGAI PKLPPPGRSPLAQRPLR 2 009 



Mlllill II MMMMIMM MMMMMMMMIMMIIMM II 



RLPAPCPGLEPSWAKDPPETRSSLELDTELSWI SGDLLPSSQEE PLFPRDLKKCYSVETQ 2161 

IMMMII II MIMMIMIM MMMMMMMMMIMMIMI MM 

RLPAPCPGLEPSWAKDPPETRSSLELDTELSWISGDLLPSSQEEPLFPRDLKKCYSVETQ 2129 



MMMM MMMMIMM MMMIMMM II MMMMMMMMM 



IDPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAASPSPKKDTLSLSGLSSDP 2281 

MIMI II MMIMIIMM MMMMIMM IIMIIIMIIIIIIIMIII 

IDPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAASPSPKKDTLSLSGLSSDP 224 9 



III! 



RESULT 3 
AAY14592 

ID AAY14592 standard; protein; 2272 AA. 
XX 
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AC AAY14 592; 
XX 

DT 07-DEC-1999 (first entry) 
XX 

DE Rat T-type voltage-gated Ca channel alpha-l-G (rCavTlc) . 
XX 

KW Human; T-type volt age -gated calcium channel; membrane; pore; ion; 

KW activation; current; rat; screen; drug; cardiomyopathy; epilepsy. 
XX 

OS Rattus sp. 
XX 

PN W09929847-A1. 
XX 

PD 17-JUN-1999. 
XX 

PF 30-OCT-1998; 98WO-US023161 . 
XX 

PR 05-DEC-1997; 97US- 009858 09 . 
XX 

PA (LOYO ) UNIV LOYOLA CHICAGO. 
XX 

PI Perez -Reyes E , Cribbs LL; 
XX 

DR WPI; 1999-394972/33. 

DR N-PSDB; AAX83487. 
XX 

PT New T-type voltage-gated calcium channels. 
XX 

PS Disclosure; Page 85-94; 13 8pp; English. 
XX 

CC This sequence represents a rat T-type voltage-gated calcium (Ca) channel 

CC alpha-l-G designated rCavTlc . Voltage gated channels are membrane bound 

CC glycosylated proteins formed of several subunits. The large alpha 

CC subunits form a pore in the' membrane that is selective for a given ionic 

CC species. Each alpha subunit contains 4 domains (I, II, III and IV) and 

CC each domain contains 6 putative transmembrane helical segments (S1-S6) . T 

CC -type Ca channels are activated at a lower voltage than L- or N-type 

CC channels. Characteristics of T-type channels include short current time, 

CC slow activation kinetics near threshold, fast inactivation kinetics and 

CC slow tail current. The sequences AAX83481-X83492 represent novel T-type 

CC voltage-gated Ca channel genes from humans and rats. Each of the novel Ca 

CC -channels contains a putative IVS4 region comprising the amino acid 

CC sequence AAY14598. Cells expressing the T-type voltage-gated calcium 

CC channel proteins can be used to screen for drugs which affect calcium 

CC channels. Methods are also disclosed for treating a disease or disorder 

CC associated with a deficiency in a native T-type calcium channel nucleic 

CC acid, e.g. to treat cardiomyopathy, epilepsy, etc 
XX 

SQ Sequence 2272 AA; 

Query Match 96.7%; Score 11626; DB 2; Length 2272; 
Best Local Similarity 98.8%; Pred. No. 0; 

Matches 2217; Conservative 0; Mismatches 8; Indels 18; Gaps 1; 

Qy 62 GAAGAGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 121 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I 

Db 30 GRQGPGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 89 

Qy 122 VILLNCVTLGMFRPCEDIACDSQRCRILQAFDDFI FAFFAVEMWKMVALGI FGKKCYLG 181 

1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 
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Db 


90 


Qy 


182 


Db 


150 


Qy 


242 


Db 


210 


Qy 


302 


Db 


270 


Qy 


362 


Db 


330 


Qy 


422 


Db 


390 


Qy 


482 


Db 


450 


Qy 


542 


Db 


510 


Qy 


602 


Db 


570 


Qy 


662 


Db 


630 


Qy 


722 


Db 


690 


Qy 


782 


Db 


750 


Qy 


842 


Db 


810 


Qy 


902 


Db 


870 


Qy 


962 


Db 


930 


Qy 


1022 



90 VILLNCVTLGMFRPCEDIACDSQRCRILQAFDDFIFAFFAVEMVVKMVALGIFGKKCYLG 149 
DTONRLDFFIVIAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 241 

II IIIIIIIIIIMIMI llllllllll IMIIIIIIIIIIIIIIIIIIIIIIMII 

DTWNRLDFFIVIAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 209 

MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 301 
I I M I II I I I I I I II III I II I M I I II I I I II I I I I II II I I I I I I I I I Ml II I I I 
MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 269 

ICSQPRENGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHN 361 

MMMMMIIMI IIIIIIIIIIIIIIIIMIIIIMIII II MIMMIMM 
ICSQPRENGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHN 329 



I I I I I I I I I I l< I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I II I I I 



CLVVIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 4 81 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 44 9 

RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 54 1 

MMIMMMIMM IMMMMI MMMMMIIMM MMMIMIMM 

RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 509 
GTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPVRCQ 601 

MMMMMIIMI llllllllll MIIIIIIMMIIII MMMMIMM 

GTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPVRCQ 569 



MMMIMIMM IMMMMI MMMMMIIMM MMMMIMM I 

iPPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 
ISMHKLLETQSTGACHSSC KISS PCS KADSGACGPDSCPYCARTGAGE PES ADHVMPDSD 

I Ml III III II I III II III III II I II llllllllllll II I II III III III II 1 1 



S E AVYE FTQDAQHSDLRDPHSRRRQRSLGPDAE PS S VLAFWRL I CDTFRKI VDS KYFGRG 781 

M I Mill I 1 1 II 1 1 1 II Ml I M M I! 1 1 1 M I Ml II M 1 1 1 MIM II II I MM 

SEAVYE FTQDAQHSDLRDPHSRRRQRSLGPDAE PS SVLAFWRLI CDTFRKI VDS KYFGRG 74 9 



M 1 1 1 1 M I II I 1 1 1 I! MM II 1 1 Ml II I II 1 1 II M I Ml 1 1 II 1 1 1 Ml 1 1! 



I FDGVIWI S VWE IVGQQGGGLSVLRTFRLMRVLKLVRFLPALQRQLWLMKTMDNVATF 901 

I Ml I M I I II M II II Ml I M Ml I M 1 1 MMM IM 1 1 1 1 MM I II II I MM 

IFDGVIWISVWEIVGQQGGGLSVLRTFRLMRVLKLVRFLPALQRQLWLMKTMDNVATF 869 



MMIMIMM llllllllll MMMMMMIMI llllllllllll 



LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 1021 

M II 1 1 1 M I M 1 1 MM 1 1 1 1 1 1 1 1 1 M I M 1 1 1 1 1 I Mill 1 1 1 II I II 1 1 1 1 1 1 1 

LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 989 
GDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPKSSSTGVGEALGSGSRRTSS 1081 

MMM II MMIIMMMIMMMMMIIIIIMMIMMMIIIM MM 
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Db 


990 


Qy 


1082 


Db 


1050 


Qy 


1142 


Db 


1110 


Qy 


1202 


Db 


1170 


Qy 


1262 


Db 


1230 


Qy 


1322 


Db 


1290 


Qy 


1382 


Db 


1350 


Qy 


1442 


Db 


1410 


Qy 


1502 


Db 


1470 


Qy 


1562 


Db 


1530 


Qy 


1604 


Db 


1590 


Qy 


1664 


Db 


1650 


Qy 


1724 


Db 


1710 


Qy 


1784 


Db 


1770 


Qy 


1844 


Db 


1830 


Qy 


1904 



GDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPKSSSTGVGEALGSGSRRTSS 104 9 

SGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 1141 

1 1 1 II I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 : i I ■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 

SGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 1109 

LLSGEGQESQDEEESSEEDRASPAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 1201 

1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 II 1 1 

LLSGEGQESQDEEESSEEDRASPAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 1169 

SSASEHQDCNGKSASGRLARTLRTDDPQLDGDDDNDEGNLSKGERIQAWVRSRLPACCRE 1261 

IIIIIIMIIIIIIIIIIIIIIII'll II II IIIIIIIIIM MMMIIMM 

SSASEHQDCNGKSASGRLARTLRTDDPQLDGDDDNDEGNLSKGERRQAWVRSRLPACCRE 122 9 

RDSWSAYI FPPQSRFRLLCHRI ITHKMFDHWLVI I FLNCITI AMERPKIDPHSAERI FL 1321 

1 1 1 1 II 1 1 I 1 1 1 1 1 1 1 II I 1 1 1 1 ■ II ! 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 I I 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 

RDSWS AY I FPPQSRFRLLCHRI ITHKMFDHWLVI I FLNC I TIAMERPKIDPHSAERIFL 12 89 

TLSNYIFTAVFLAEMTVKWALGWCFGEQAYLRSSWNVLDGLLVLISVIDILVSMVSDSG 13 81 

'irii ii iiiiiiiiiii ii ii iiiiiiiiiiiiiiiiMiiiiiiiiiiiii 

TLSNYI FTAVFLAEMTVKVVALGWCFGEQAYLRSSWNVLDGLLVLISVIDI LVSMVSDSG 134 9 



I MMIill II II Mill lllllllllllllllllllllllllllllllll 
'KILGMLRVLRLLRTLRPLRVISRAQGLKLWETLMSSLKPIGNIWICCAFFI IFGILC 

r QLFKGKFFVCQGEDTRNITNKSDCAEASYRWVRHKYNFDNLGQALMSLFVLASKDGWVI 

M II II IMIMIMM II MMMMMMMMMMMMIMMIMM 
^LFKGKFFVCQGEDTRNITNKSDCAEASYRWVRHKYNFDNLGQALMSLFVLASKDGWVI 

MYDGLDAVGVDQQPIMNHNPWMLLYFISFLLIVAFFVLNMFVGVWENFHKCRQHQEEI 

MM IMM II II II IIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIMI 



: ARRRE E KRLRRLE KKRRS KE KQMA EAQCKPYYSDYSRFRLL 1603 

I Mill II MMMM II MMMMIMIMM 



! I I M 1 1 1 1 1 1 M I 1 1 1 1 1 II II I I M 1 1 1 1 1 1 1 II 1 1 ! 1 1 1 1 II 1 1 M II I M 1 1 1 

^HHLCTSHYLDLFITGVIGLNWTMAMEHYQQPQILDEALKICNYIFTVIFVFESVFKLV 
^FAFRRFFQDRWNQLDLAIVLLSIMGITLEEIEVNLSLPINPTIIRIMRVLRIARVLKLL 

I M 1 1 1 1 II II 1 1 1 1 1 1 1 1 II I MM 1 1 M I II II 1 1 M 1 1 II 1 1 1 1 1 1 II I II III I 

^FGFRRFFQDRWNQLDLAIVLLSIMGITLEEIEVNLSLPINPTIIRIMRVLRIARVLKLL 
CMAVGMRALLHTVMQALPQVGNLGLLFMLLFFIFAALGVELFGDLECDETHPCEGLGRHA 

I Ml II I II I II I II I II I MMMIIMM Mill I III llllll II I II I MM II 

CMAVGMRALLHTVMQALPQVGNLGLLFMLLFFIFAALGVELFGDLECDETHPCEGLGRHA 
"FRNFGMAFLTLFRVSTGDNWNGIMKDPSRDCDQESTCYNTVISPIYFVS FVLTAQFVLV 

II IIIIMIII IIIIIIIMIIIII III IIIIIMIIIIIIIIIM III Mill 

'FRNFGMAFLTLFRVSTGDNWNGIMKDTLRDCDQESTCYNTVISPIYFVSFVLTAQFVLV 
rWIAVLMKHLEESNKEAKEEAELEAELELEMKTLSPQPHSPLGSPFLWPGVEGVNSTDS 

M llllll lllllllll IIIMIIIIIIIIII Ml IIMIIIMIIIMI MMMM 

rWI AVLMKHLEESNKEAKEEAELEAELELEMKTLS PQPHS PLGS PFLWPGVEGVNSTDS 
•KPGAPHTTAHIGAASGFSLEHPTMVPHPEEVPVPLGPDLLTVRKSGVSRTHSLPNDSYM 

1 1 II M I II 1 1 1 II II I II 1 1 1 II M II 1 1 M I M II 1 1 1 1 1 1 M I M I 1 1 1 1 1 M M 
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Db 1890 PKPGAPHTTAHIGAASGFSLEHPTMVPHPEEVPVPLGPDLLTVRKSGVSRTHSLPNDSYM 1949 

Qy 1964 CRNGSTAERSLGHRGWGLPKAQSGSILSWSQPADTSCILQLPKDVHYLLQPHGAPTWGA 2023 

1 1 ! 1 1 1 1 1 , 1 1 1 1 1 1 II 1 1 1 1 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1 

Db 1950 CRNGSTAERSLGHRGWGLPKAQSGSILSVHSQPADTSCILQLPKDVHYLLQPHGAPTWGA 2009 

Qy 2024 IPKLPPPGRSPLAQRPLRRQAAIRTDSLDVQGLGSREDLLSEVSGPSCPLTRSSSFWGGS 2083 

I I I III IIIIIIIIIIMMIIIIIIIIMIIIIIIIMI I I llllllllll 

Db 2010 IPKLPPPGRSPLAQRPLRRQAAIRTDSLDVQGLGSREDLLSEVSGPSCPLTRSSSFWGGS 2069 



Qy 2084 SIQVQQRSGIQSKVSKHIRLPAPCPGLEPSWAKDPPETRSSLELDTELSWISGDLLPSSQ 2143 

i i i 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 i I I I I I I I I I I I I 

Db 2070 SIQVQQRSGIQSKVSKHIRLPAPCPGLEPSWAKDPPETRSSLELDTELSWISGDLLPSSQ 2129 

Qy 2144 EEPLFPRDLKKCYSVETQSCRRRPGFWLDEQRRHSIAVSCLDSGSQPRLCPSPSSLGGQP 2203 

llllllllll I I I I I I I I II I II II II I I I I I I I I I I I I I I I I I ' I I I I I II I I I I I 
Db 2130 EEPLFPRDLKNCYSVETQSCRRRPGFWLDEQRRHSIAVSCLDSGSQPRLCPSPSSLGGQP 2189 

Qy 2204 LGGPGSRPKKKLSPPSISIDPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAA 2263 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m 1 1 1 1 1 1 1 1 ri i 1 1 1 1 1 1 1 1 1 m 

Db 2190 LGGPGSRPKKKLSPPSISIDPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAA 2249 

Qy 2264 SPSPKKDTLSLSGLSSDPTDMDP 2286 

I I I I I I I I I II I I II II I I 
Db . 2250 SPSPKKDTLSLSGLSSDPTDMDP 2272 



RESULT 4 


AAY14591 


ID 


AAY14591 standard; protein; 2265 AA. 


XX 




AC 


AAY14591; 


XX 




DT 


07-DEC-1999 (first entry) 


XX 




DE 


Rat T-type voltage-gated Ca channel alpha- 1-G (rCavTlb) . 


XX 




KW 


Human; T-type voltage-gated calcium channel; membrane; pore; ion 


KW 


activation; current; rat; screen; drug; cardiomyopathy; epilepsy 


XX 




OS 


Rattus sp. 


XX 




PN 


W09929847-A1 . 


XX 




PD 


17-JUN-1999. 


XX 




PF 


30 -OCT- 1998; 98WO-US023161 . 


XX 




PR 


05 -DEC- 1997; 97US- 0098580 9 . 


XX 




PA 


(LOYO ) UNIV LOYOLA CHICAGO. 


XX 




PI 


Perez -Reyes E, Cribbs LL; 


XX 




DR 


WPI; 1999-394972/33 . 


DR 


N-PSDB; AAX83486. 


XX 




PT 


New T-type voltage-gated calcium channels. 


XX 




PS 


Disclosure; Page 76-85; 138pp; English. 
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XX 

CC This sequence represents a rat T-type voltage-gated calcium (Ca) channel 

CC alpha- 1-G designated rCavTlb. Voltage gated channels are membrane bound 

CC glycosylated proteins formed of several subunits. The large alpha 

CC subunits form a pore in the membrane that is selective for a given ionic 

CC species. Each alpha subunit contains 4 domains (I, II, III and IV) and 

CC each domain contains 6 putative transmembrane helical segments (S1-S6) . T 

CC -type Ca channels are activated at a lower voltage than L- or N-type 

CC channels. Characteristics of T-type channels include short current time, 

CC slow activation kinetics near threshold, fast inactivation kinetics and 

CC slow tail current. The sequences AAX83481-X83492 represent novel T-type 

CC voltage-gated Ca channel genes from humans and rats. Each of the novel Ca 

CC -channels contains a putative IVS4 region comprising the amino acid 

CC sequence AAY14598. Cells expressing the T-type voltage-gated calcium 

CC channel proteins can be used to screen for drugs which affect calcium 

CC channels. Methods are also disclosed for treating a disease or disorder 

CC associated with a deficiency in a native T-type calcium channel nucleic 

CC acid, e.g. to treat cardiomyopathy, epilepsy, etc 
XX 

SQ Sequence 226 5 AA; 



Query Match 96.5%; Score 11610.5; DB 2; Length 2265; 

Best Local Similarity 99.0%; Pred. No. 0; 

Matches 2213; Conservative 1; Mismatches 11; Indels 11; Gaps 1; 



Qy 


62 


GAAGAGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 

1 1 1 1 ■ 1 1 1 1 M 1 1 II 1 1 1 II II 1 1 II 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 II II 


121 


Db 


30 


GRQGPGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 


89 


Qy 


122 


VILLNCVTLGMFRPCEDIACDSQRCRILQAFDDFIFAFFAVEMWKMVALGIFGKKCYLG 


181 


Db 


90 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 

VILLNCVTLGMFRPCEDIACDSQRCRILQAFDDFIFAFFAVEMWKMVALGIFGKKCYLG 


149 


Qy 


182 


DTWNRLDFFIVIAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 


241 


Db 


150 


Ml 1 1 1 II 1 1 1 M II III 1 1 1 1 1 1 1 1; 1 1 1 1 1 1 III 1 1! 1 1 1 1 1 1 1 1 1 1 1 1 1 1! 1 1 1 1 1 

DTWNRLDFFIVIAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 


209 


Qy 


242 


MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 


301 


Db 


210 


MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 


269 


Qy 


302 


ICSQPRENGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHN 
1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 | | | | | | | | | | | | 
ICSQPRENGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHN 


361 


Db 


270 


329 


Qy 

Db 


362 
330 


PFKGAINFDNIGYAWIAIFQVITLEGWVDIMYFVMDAHSFYNFIYFILLI IVGSFFMINL 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 M 

PFKGAINFDNIGYAWIAIFQVITLEGWVDIMYFVMDAHSFYNFIYFILLI IVGSFFMINL 


421 
389 


Qy 


422 


CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 

I 1 M 1 1 1 1 1 1 1 1 1 1 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 I 1 
CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 


481 


Db 


390 


449 


Qy 


482 


RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 

llllllllllll MINI IIIIIIIIMIIMIIIIIIIIMII III III MM MINI 

RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 


541 


Db 


450 


509 


Qy 
Db 


542 
510 


GTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPVRCQ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 M M 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPVRCQ 


601 
569 



Application/Control Number: 09/346,794 
Art Unit: 1646 



Page 58 



Qy 

Db 


602 
570 


APPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 

IIIIIMIMIIMMIIIIIIIIIII IMIIIIII IIIMIIIMI! MMIMMIII 

APPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 


661 
629 


Qy 

Db 


662 
630 


SSMHKLLETQSTGACHSSCKISSPCSKADSGACGPDSCPYCARTGAGEPESADHVMPDSD 

1 1 1 ! 1 1 1 1 1 ! 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 ! 1 

SSMHKLLETQSTGACHSSCKISSPCSKADSGACGPDSCPYCARTGAGEPESADHVMPDSD 


721 
689 


Qy 

Db 


722 
690 


SEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKIVDSKYFGRG 

III II II 1 M 1 II 1 II II II 1 M M 1 1 1 M 1 II 1 II II 1 1 M 1 1 1 1 1 1 1 II II 1 1 1 II 

SEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKIVDSKYFGRG 


781 
749 


Qy 


782 


IMIAILVNTLSMGIEYHEQPEELTNALEISNIVFTSLFALEMLLKLLVYGPFGYIKNPYN 

IIMM Mill II II Mill II IIIIIIIIIIIMIIMIIIIIIIIIIIIII 

IMIAILVNTLSMGIEYHEQPEELTNALEISNIVFTSLFALEMLLKLLVYGPFGYIKNPYN 


841 


Db 


750 


809 


Qy 


842 


IFDGVIWISVWEIVGQQGGGLSVLRTFRLMRVLKLVRFLPALQRQLWLMKTMDNVATF 

1 1 1 1 1 - 1 1 Mill 1 II II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

I FDGVI WI S VWE I VGQQGGGLSVLRTFRLMRVLKLVRFLPALQRQLWLMKTMDNVATF 


901 


Db 


810 


869 


Qy 


902 


CMLLMLFI FI FS I LGMHLFGCKFASERDGDTLPDRKNFDSLLWAI VTVFQI LTQEDWNKV 

1 II IMM II IMM II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIII 

CMLLMLFI FI FS I LGMHLFGCKFASERDGDTLPDRKNFDSLLWAI VTVFQI LTQEDWNKV 


961 


Db 


870 


929 


Qy 


962 


LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 


1021 


Db 


930 


III Ml III III llllll MIIIMIMMMIMMIIMI llllll MINI MINI 

LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 


989 


Qy 


1022 


GDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPKSSSTGVGEALGSGSRRTSS 

I 1 M II II M II 1 II II 1 II 1 II 1 III M 1 Ml MM 1 1 II 1 II 1 II 1 III III III 

GDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPKSSSTGVGEALGSGSRRTSS 


1081 


Db 


990 


1049 


Qy 


1082 


SGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 

II M 1 1 1 1 1 1 II 1 II 1 1 II II 1 II 1 1 1 1 II 1 III 1 II II 1 II 1 II 1 1 1 1 1 II M 1 1 1 
SGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 


1141 


Db 


1050 


1109 


Qy 


1142 


LLSGEGQESQDEEESSEEDRASPAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 

MINI IIMM III III IMMIIIMMIIIMI MMMIM II! llllll IIIIM 

LLSGEGQESQDEEESSEEDRAS PAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 


1201 


Db 


1110 


1169 


Qy 


1202 


SSASEHQDCNGKSASGRLARTLRTDDPQLDGDDDNDEGNLSKGERIQAWVRSRLPACCRE 

M M II II 1 1 II 1 II II II II II II 1 II II II 1 1 1 MM 1 1 1 1 II II II III 1 1 1 II II 1 

S S AS EHQDCNGKS ASGRLARTLRTDDPQLDGDDDNDEGNLS KGER I QAWVRSRL PACCRE 


1261 


Db 


1170 


1229 


Qy 


1262 


RDSWSAYI FPPQSRFRLLCHRI ITHKMFDHWLVI I FLNCITIAMERPKIDPHSAERIFL 

IMIIIIIIIII llllll III IIIIIMIIIIIIIIIIIIIIIII IMIIIIII Mill 

RDSWSAYI FPPQSRFRLLCHRI ITHKMFDHWLVI I FLNCITIAMERPKIDPHSAERI FL 


1321 


Db 


1230 


1289 


Qy 


1322 


TLSNY I FTAVFLAEMTVKWALGWC FGEQAYLRS S WNVLDGLLVLI S VI D I LVSMVSDSG 

M 1 1 M II 1 1 1 1 II II II II 1 II 1 II 1 1 II II II M II 1 II 1 II 1 II 1 M II II 1 1 II 1 1 

TLSNY I FTAVFLAEMTVKWALGWCFGEQAYLRSSWNVLDGLLVL I SVIDI LVSMVSDSG 


1381 


Db 


1290 


1349 


Qy 


1382 


TKILGMLRVLRLLRTLRPLRVISRAQGLKLWETLMSSLKPIGNIWICCAFFI IFGILG 

llllll II II II MMMIM II MM III III Ml II II IMIIIIIIIII II llllll 

TKILGMLRVLRLLRTLRPLRVISRAQGLKLWETLMSSLKPIGNIWICCAFFI IFGILG 


1441 


Db 


1350 


1409 


Qy 


1442 


VQLFKGKFFVCQGEDTRNITNKSDCAEASYRWVRHKYNFDNLGQALMSLFVLASKDGWVD 

NNM II III INI III III II INI Ml III llllll III III III Ml Ml MINI 

VQLFKGKFFVCQGEDTRNITNKSDCAEASYRWVRHKYNFDNLGQ ALMS LFV LAS KDGWVD 


1501 


Db 


1410 


1469 
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Qy 1502 IMYDGLDAVGVDQQPIMNHNPWMLLYFISFLLIVAFFVLNMFVGVVVENFHKCRQHQEEE 1561 

M 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 II M 1 1 1 1 Ml II 1 1 

Db 1470 IMYDGLDAVGVDQQPIMNHNPWMLLYFISFLLIVAFFVLNMFVGVVVENFHKCRQHQEEE 1529 

Qy 1562 EARRREE KRLRRLE KKRR SKEKQMAEAQCKPYYSDYSRFRLLVHHLCTS 1610 

I IIMIIIIIIIII | MIMIIM MIIIMMIMM 

Db 1530 EARRREE KRLRRLE KKRRNLMLDDV I AS GSS AS AASEAQCKPYYSDYSRFRLLVHHLCTS 1589 

Qy 1611 HYLDLF I TGV I GLNWTMAMEHYQQPQ I LDEALKI CNYI FTVI FVFES VFKLVAFAFRRF 1670 

I M 1 1 1 1 1 1 M 1 1 M 1 1 1 1 1 1 1 1 1 M 1 1 1 M 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Db 1590 HYLDLFITGVIGLNWTMAMEHYQQPQILDEALKICNYIFTVIFVFESVFKLVAFGFRRF 1649 

Qy 1671 FQDRWNQLDLAIVLLSIMGITLEEIEVNLSLPINPTIIRIMRVLRIARVLKLLKMAVGMR 1730 

1 1 1 1 1 1 1 1 1 1 1 II M < 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Db 1650 FQDRWNQLDLAIVLLSIMGITLEEIEVNLSLPINPTIIRIMRVLRIARVLKLLKMAVGMR 1709 

Qy 1731 ALLHTVMQALPQVGNLGLLFMLLFFIFAALGVELFGDLECDETHPCEGLGRHATFRNFGM 1790 

1 1 1 II II 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 II I MM 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 III II 

Db 1710 ALLHTVMQALPQVGNLGLLFMLLFFIFAALGVELFGDLECDETHPCEGLGRHATFRNFGM 1769 

Qy 1791 AFLTLFRVSTGDNWNGIMKDPSRDCDQESTCYNTVISPIYF'VSFVLTAQFVLVNWIAVL 1850 

IIIIMMIIII II II II II I I I I III II M I III I I I I I I I I I I I II II 

Db 1770 AFLTLFRVSTGDNWNGIMKDTLRDCDQESTCYNTVISPIYFVSFVLTAQFVLVNVVIAVL 1829 

Qy 1851 MKHLEESNKEAKEEAELEAELELEMKTLSPQPHSPLGSPFLWPGVEGVNSTDSPKPGAPH 1910 

II III III III II I II I MINIM MINIM III MINIMI MINIMUM III 

Db 1830 MKHLEESNKEAKEEAELEAELELEMKTLSPQPHSPLGSPFLWPGVEGVNSTDSPKPGAPH 1889 

Qy 1911 TTAHIGAASGFSLEHPTMVPHPEEVPVPLGPDLLTVRKSGVSRTHSLPNDSYMCRNGSTA 1970 

II M I II I I II II I M I II II I I II I I I N II I II I II I II N I I II II II N II I I I I I 
Db 1890 TTAHIGAASGFSLEHPTMVPHPEEVPVPLGPDLLTVRKSGVSRTHSLPNDSYMCRNGSTA 1949 

Qy 1971 ERSLGHRGWGLPKAQSGSILSVHSQPADTSCILQLPKDVHYLLQPHGAPTWGAIPKLPPP 2030 

N N I I M II I II I II II I I I II I I I M I II II II I II I N I I I I I I I II II I I I I I I II 
Db 1950 ERSLGHRGWGLPKAQSGSILSVHSQPADTSCILQLPKDVHYLLQPHGAPTWGAIPKLPPP 2009 

Qy 2031 GRS PLAQRPLRRQ AAI RTDS LDVQGLGSREDLLS EVSGPS CPLTRS S S FWGGSS I QVQQR 2090 

1 1 1 1 1 1 1 1 1 1 M I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 

Db 2010 GRS PLAQRPLRRQAAI RTDS LDVQGLGSREDLLS EVSGPS CPLTRSSS FWGGSS I QVQQR 2069 

Qy 2091 SGIQSKVSKHIRLPAPCPGLEPSWAKDPPETRSSLELDTELSWISGDLLPSSQEEPLFPR 2150 

I I N N II II II I I II II I I II II I I II I I II I I N II I II I II I II II I II I I I I I I I I 
Db 2070 SGIQSKVSKHIRLPAPCPGLEPSWAKDPPETRSSLELDTELSWISGDLLPSSQEEPLFPR 2129 

Qy 2151 DLKKCYSVETQSCRRRPGFWLDEQRRHSIAVSCLDSGSQPRLCPSPSSLGGQPLGGPGSR 2210 

II II 1 1 1 1 II M 1 1 1 1 1 1 II 1 1 1 1 1 M I II 1 1 1 1 1 1 1 II II II I II 1 1 II 1 1 1 II 1 1 1 N 

Db 2130 DLKKCYSVETQSCRRRPGFWLDEQRRHSIAVSCLDSGSQPRLCPSPSSLGGQPLGGPGSR 2189 

Qy 2211 PKKKLSPPSISIDPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAASPSPKKD 2270 

I I I I I I I I I I : I I I I I I I I I I I I I I I I I I I I I I I I I I I M ' I I I I I I I I I I I I I I I I 
Db 2190 PKKKLSPPSISIDPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAASPSPKKD 2249 

Qy 2271 TLSLSGLSSDPTDMDP 2286 

MINIMI Mill 

Db 22 50 TLSLSGLSSDPTDMDP 2265 



RESULT 5 
AAY14593 
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ID AAY14593 standard; protein; 2247 AA. 
XX 

AC AAY14593; 
XX 

DT 07-DEC-1999 (first entry) 
XX 

DE Rat T-type voltage-gated Ca channel alpha-l-G (rCavTld) . 
XX 

KW Human; T-type voltage-gated calcium channel; membrane; pore; ion,- 

KW activation; current; rat; screen; drug; cardiomyopathy; epilepsy. 
XX 

OS Rattus sp. 
XX 

PN W09929847-A1. 
XX 

PD 17-JUN-1999. 
XX 

PF 30-OCT-1998; 98WO-US023161 . 
XX 

■PR 05-DEC-1997; 97US - 00985 809 . 
XX 

PA (LOYO ) UNIV LOYOLA CHICAGO. 
XX 

PI Perez -Reyes E, Cribbs LL; 
XX 

DR WPI; 1999-394972/33. 

DR N-PSDB; AAX83488. 
XX 

PT New T-type voltage-gated calcium channels. 
XX 

PS Disclosure; Page 94-103; 138pp; English. 
XX 

CC This sequence represents a rat T-type voltage-gated calcium (Ca) channel 

CC alpha-l-G designated rCavTld. Voltage gated channels are membrane bound 

CC glycosylated proteins formed of several subunits. The large alpha 

CC subunits form a pore in the membrane that is selective for a given ionic 

CC species. Each alpha subunit contains 4 domains (I, II, III and IV) and 

CC each domain contains 6 putative transmembrane helical segments (S1-S6) . T 

CC -type Ca channels are activated at a lower voltage than L- or N-type 

CC channels. Characteristics of T-type channels include short current time, 

CC slow activation kinetics near threshold, fast inactivation kinetics and 

CC slow tail current. The sequences AAX83481-X83492 represent novel T-type 

CC voltage-gated Ca channel genes from humans and rats. Each of the novel Ca 

CC -channels contains a putative IVS4 region comprising the amino acid 

CC sequence AAY14598. Cells expressing the T-type voltage-gated calcium 

CC channel proteins can be used to screen for drugs which affect calcium 

CC channels. Methods are also disclosed for treating a disease or disorder 

CC associated with a deficiency in a native T-type calcium channel nucleic 

CC acid, e.g. to treat cardiomyopathy, epilepsy, etc 
XX 

SQ Sequence 224 7 AA; 

Query Match 96.5%; Score 11606.5; DB 2; Length 2247; 

Best Local Similarity 99.4%; Pred. No. 0; 
Matches 2211; Conservative 1; Mismatches 6; Indels 7; Gaps 1; 



Qy 

Db 



62 GAAGAGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 121 

I I I I II I I I I II I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I 
30 GRQGPGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 89 
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Qy 


122 


Db 


90 


Qy 


182 


Db 


150 


Qy 


242 


Db 


210 


Qy 


302 


Db 


270 


Qy 


362 


Db 


330 


Qy 


422 


Db 


390 


Qy 


482 


Db 


450 


Qy 


542 


Db 


510 


Qy 


602 


Db 


570 


Qy 


662 


Db 


630 


Qy 


722 


Db 


690 


Qy 


782 






Db 


750 


Qy 


842 


Db 


810 


Qy 


902 


Db 


870 ' 


Qy 


962 : 


Db 


930 : 



VI LLNCVTLGMFRPCEDIACDSQRCRI LQAFDDFI FAFFAVEMWKMVALGI FGKKCYLG 181 

MMMMMI MM MMMMMMMMMMM MMMMMM MMM 

VI LLNCVTLGMFRPCEDIACDSQRCR I LQAFDDFI FAFFAVEMWKMVALGI FGKKCYLG 14 9 

DTWNRLDFFIVIAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 241 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMI 

DTWNRLDFFIVIAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 209 

MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 301 

IIIIIIIIIMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 269 

I CSQPRENGMRS CRS VPTLRGEGGGGP PCSLDYETYNS S SNTTCVNWNQYYTNCS AGEHN 361 

M M M I M M M M M M M Ml 1 1 1 1 1 M 1 1 1 M I M 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 

I CSQPRENGMRS CRS VPTLRGEGGGGP PCS LD YET YNSS SNTTCVNWNQYYTNCS AGEHN 329 

PFKGAINFDNIGYAWIAIFQVITLEGWVDIMYFVMDAHSFYNFIYFILLI IVGSFFMINL 421 

Ml MMMMMMMMI MMMMMMMMMMM MMMMMMM 

PFKGAINFDNIGYAWIAIFQVITLEGWVDIMYFVMDAHSFYNFIYFILLI IVGSFFMINL 389 - 

CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 481 

M M M M M M M M M M M M M M M M M M M MM M M M MM M M M 

CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 44 9 

RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 541 

MMMMI MMMMMM MMMMMMMMMMM MMMMMMM 

RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 509 



MMMM MMMMMMMMI MM MMMMMMMMI MMMM 

GTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPVRCQ 
APPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 

II IMIMI IIMMIIIIIII MMII IIIMII IMIIIIMI III IIIIMI Ml II 

APPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 
SSMHKLLETQSTGACHSSCKISSPCSKADSGACGPDSCPYCARTGAGEPESADHVMPDSD 

II IIIMII IIMMIIIIIII lllllllllllll IIIMIMIIIII IIIMIIIMM 



SEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKIVDSKYFGRG 781 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 f 1 1 f 1 1 1 1 1 ! 1 1 1 f 1 1 1 1 f 1 1 r 1 1 1 j 1 1 1 1 1 r j 1 1 1 1 r r i 

SEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKIVDSKYFGRG 74 9 
IMI AI LVNTLSMGI E YHEQPEELTNALE I SNI VFTSLFALEMLLKLLVYGP FGYI KNPYN 841 

i f 1 1 1 1 1 1 1 1 ! 1 1 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 r 1 1 1 i 

I MI AILVNTLSMG I EYHEQPEELTNALE I SNI VFTSLFALEMLLKLLVYGP FGYI KNPYN 809 
I FDGVIWI SVWEI VGQQGGGLSVLRTFRLMRVLKLVRFLPALQRQLWLMKTMDNVATF 901 

J 1 1 1 ! 1 1 1 M I f 1 1 1 1 1 1 1 1 1 1 1 Ill 

I FDGVIWI SVWEI VGQQGGGLSVLRT FRLMRVLKLVRFLPALQRQLWLMKTMDNV AT F 869 
CMLLMLFI FI FS ILGMHLFGCKFASERDGDTLPDRKNFDSLLWAI VTVFQILTQEDWNKV 961 

MMMMI MMIIMMIMIIIIIIIIII IliMIMIilllllllllllllMI II 

CMLLMLF I FIFS I LGMHLFGCKFASERDGDTLPDRKNFDSLLWAI VTVFQILTQEDWNKV 92 9 
LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 1021 

I I M I M 1 1 1 1 1 1 M 1 1 1 1 M 1 1 II 1 1 1 1 II 1 1 1 I M 1 1 1 1 1 1 1 1 1 1 1 1 

LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 989 
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Qy 1022 GDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPKSSSTGVGEALGSGSRRTSS 1081 

ii i ii I m 1 1 1 1 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii 1 1 ii 1 1 1 1 1 ii 1 1 1 1 1 1 1 1 : 

Db 990 GDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPKSSSTGVGEALGSGSRRTSS 104 9 

Qy 1082 SGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 1141 

I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Db 1050 SGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 1109 

Qy 1142 LLSGEGQESQDEEESSEEDRAS PAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 1201 

I I I I I I I II I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I- I I I I I I I I 
Db 1110 LLSGEGQESQDEEESSEEDRAS PAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 1169 

Qy 1202 SSASEHQDCNGKSASGRLARTLRTDDPQLDGDDDNDEGNLSKGERIQAWVRSRLPACCRE 1261 

MIMMMMM MMMMIMM IIIIIIIIIIMI IMIIIIIMMIIM 

Db 1170 SSASEHQDCNGKSASGRLARTLRTDDPQLDGDDDNDEGNLSKGERIQAWVRSRLPACCRE 1229 

Qy 1262 RDSWSAYIFPPQSRFRLLCHRI ITHKMFDHWLVIIFLNCITIAMERPKIDPHSAERIFL 1321 

lllllllll IMMMMMIMMMMMIMM IIIIIIIIIMIIIII MM 

Db 1230 RDSWSAYI FPPQSRFRLLCHRI ITHKMFDHWLVI I FLNCITI AMERPKIDPHSAERI FL 1289 

Qy 1322 TLSNYIFTAVFLAEMTVKWALGWCFGEQAYLRSSWNVLDGLLVLISVIDILVSMVSDSG 1381 

I I I M I I i I I I I II I I I I I I II I I I I I I I I I I I I I I I I ! I I I I I II I M I I I I I I I I I I 
Db 1290 TLSNYIFTAVFLAEMTVKWALGWCFGEQAYLRSSWNVLDGLLVLISVIDILVSMVSDSG 1349 

Qy 1382 TKILGMLRVLRLLRTLRPLRVISRAQGLKLWETLMSSLKPIGNIWICCAFFIIFGILG 1441 

MINI II IIIIIIIIIIMI IIIIIIIIIIMI llllllllllllllll III 

Db 1350 TKILGMLRVLRLLRTLRPLRVISRAQGLKLWETLMSSLKPIGNIWICCAFFIIFGILG 1409 

Qy 1442 VQLFKGKFFVCQGEDTRNITNKSDCAEASYRWVRHKYNFDNLGQALMSLFVLASKDGWVD 1501 

Ml 1 1 1 1 1 1 1 1 1 1 1 Ml II I II II III I IMM I M II Ml Ml I 1 1 1 1 1 II I II I 

Db 1410 VQLFKGKFFVCQGEDTRNITNKSDCAEASYRWVRHKYNFDNLGQALMSLFVLASKDGWVD 14 69 

Qy 1502 IMYDGLDAVGVDQQPIMNHNPWMLLYFISFLLIVAFFVLNMFVGVVVENFHKCRQHQEEE 1561 

1 1 1 ( 1 1 J J J 1 1 1 1 ( f i r 1 1 1 1 1 f 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f i r i j 1 1 j 1 1 1 r i ( 1 1 

Db 1470 IMYDGLDAVGVDQQPIMNHNPWMLLYFISFLLIVAFFVLNMFVGVVVENFHKCRQHQEEE 1529 

Qy 1562 E ARRREE KRLRRLEKKRRS KE KQMAE AQCKP YYSDYSRFRLLVHHLCTSHYLDLF I TGVI 1621 

Ml II IMIMMII M I M 1 1 M I M 1 1 1 1 1 ! M M 1 1 1 M I II 1 1 1 

Db 1530 EARRREEKRLRRLEKKRR KAQCKPYYSDYSRFRLLVHHLCTSHYLDLFITGVI 1582 

Qy 1622 GLNWTMAMEHYQQPQILDEALKICNYIFTVIFVFESVFKLVAFAFRRFFQDRWNQLDLA 1681 

MM III III Ml III MINI IIIIMIIIIIIIIIIIII II 1 1 M 1 1 1 1 1 1 1 1 1 II 

Db 1583 GLNWTMAMEHYQQPQILDEALKICNYIFTVIFVFESVFKLVAFGFRRFFQDRWNQLDLA 1642 

Qy 1682 IVLLSIMGITLEEIEWLSLPINPTIIRIMRVLRIARVLKLLKI^VGMRALLHTVMQALP 1741 

Ml I MM 1 1 1 Ml II 1 1 1 Ml III IIMM II II I IMM III I 1 1 II M I II I M 

Db 1643 IVLLSIMGITLEEIEVNLSLPINPTIIRIMRVLRIARVLKLLKMAVGMRALLHTVMQALP 1702 

Qy 1742 QVGNLGLLFMLLFFIFAALGVELFGDLECDETHPCEGLGRHATFRNFGMAFLTLFRVSTG 1801 

i 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 I ! 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 

Db 1703 QVGNLGLLFMLLFFIFAALGVELFGDLECDETHPCEGLGRHATFRNFGMAFLTLFRVSTG 1762 

Qy 1802 DNWNGIMKDPSRDCDQESTCYNTVISPIYFVSFVLTAQFVLVNVVIAVLMKHLEESNKEA 1861 

lllllllll 1 1 1 1 1 1 II 1 1 I II 1 1 M I II M M 1 1 1 1 M II 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 

Db 1763 DNWNGIMKDTLRDCDQESTCYNTVISPIYFVS FVLTAQFVLVNWIAVLMKHLEESNKEA 1822 

Qy 1862 KEEAELEAELELEMKTLSPQPHSPLGSPFLWPGVEGVNSTDSPKPGAPHTTAHIGAASGF 1921 

I MMMMMIIMM MIMMMMM MMMMIMM MMIMIIMM 

Db 1823 KEEAELEAELELEMKTLSPQPHSPLGSPFLWPGVEGVNSTDSPKPGAPHTTAHIGAASGF 1882 



Application/Control Number: 09/346,794 
.Art Unit: 1646 



Page 63 



Qy 


1922 


Db 


1883 


Qy 


1982 


Db 


1943 


Qy 


2042 


Db 


2003 


Qy 


2102 


Db 


2063 


Ov 


2162 


Db 


2123 


Qy 


2222 


Db 


2183 


Qy 


2282 


Db 


2243 



SLEHPTMVPHPEEVPVPLGPDLLTVRKSGVSRTHSLPNDSYMCRNGSTAERSLGHRGWGL 1981 

1 1 1 1 1 1 1 Mi 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M I ! 1 1 1 II 1 1 1 1 1 1 1 1 1 

SLEHPTMVPHPEEVPVPLGPDLLTVRKSGVSRTHSLPNDSYMCRNGSTAERSLGHRGWGL 1942 

PKAQSGSILSVHSQPADTSCILQLPKDVHYLLQPHGAPTWGAIPKLPPPGRSPLAQRPLR 2041 

1 1 1 II 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 h 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1! 1 1 1 1 1 1 

PKAQSGSILSVHSQPADTSCILQLPKDVHYLLQPHGAPTWGAIPKLPPPGRSPLAQRPLR 2002 

RQAAIRTDSLDVQGLGSREDLLSEVSGPSCPLTRSSSFWGGSSIQVQQRSGIQSKVSKHI 2101 

1 1 1 1 1 1 1 1 1. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

RQAAIRTDSLDVQGLGSREDLLSEVSGPSCPLTRSSSFWGGSSIQVQQRSGIQSKVSKHI 2062 

RLPAPCPGLEPSWAKDPPETRSSLELDTELSWISGDLLPSSQEEPLFPRDLKKCYSVETQ 2161 
I I I I I I I I I I ' I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I | I I I | | | | | 

RLPAPCPGLEPSWAKDPPETRSSLELDTELSWISGDLLPSSQEEPLFPRDLKKCYSVETQ 2122 

SCRRRPGFWLDEQRRHS I AVSCLDSGSQPRLCPS PS S LGGQPLGGPGSRPKKKLS PPSIS 2221 

111111111111111111111111iMi11111111111111111111111.nl 

S CRRRPGFWLDEQRRHS I AVSCLDSGSQPRLCP SPSS LGGQPLGGPGSRPKKKLS PPSIS 2182 



Mill MMIMMMMMMMMMMIMM MMMMIMIMM Ml 

iDPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAASPSPKKDTLSLSGLSSD] 
™DP 22 86 

1 1 1 1 
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Appendix B 

Database search of nucleic acid and polypeptide sequence with the greatest 
identity to SEQ ID NO :23 and SEQ ID NO:24 are provided below. A comparison 
of the sequences disclosed by Perez-Reyes, W. (Nature, Vol. 391, pages 900,1998) 
that have greatest identity with SEQ ID NO :23 and SEQ ID NO:24 are provided in 
detail. 



Run on: 



Title: 

Perfect score: 
Sequence : 

Scoring table: 



February 9, 2007, 10:42:19 ; Search time 44042 Seconds 

(without alignments) 
11833.410 Million cell updates/sec 

US-09-346-794-23 
7540 

1 ccgtctctggcgcggagcgg acgtttgtgcagaatctcta 7540 

I DENT I T Y_NUC 

Gapop 10.0 , Gapext 1.0 



Searched: 



7568541 seqs, 34560148153 residues 



Total number of hits satisfying chosen parameters: 

Minimum DB seq length: 0 

Maximum DB seq length: 2000000000 

Post-processing: Minimum Match 0% 

Maximum Match 100% 
Listing first 45 summaries 



15137082 



Database 



GenEmbl : * 
1 : gb_env : * 
gb_pat : * 
gb_ph : * 
gb_pl : * 
gb_pr:* 
gb_ro : * 
gb_sts : * 
gb_sy : * 
gb_un : * 
gb_vi : * 
gb_ov : * 
gb_htg : * 
gb_in : * 
gb_om : * 
gb_ba : * 



2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
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Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 

SUMMARIES 

% 

Result Query 



No. 


Score 


Match 


Length 


DB 


ID 


Description 




1 


7540 


100 


.0 


7540 


2 


AX068898 


AX068898 


Sequence 


2 


7510 .4 


99 


.6 


7542 


6 


RNCAA1G 


AF027984 


Rattus no 


3 


6956 .4 


92 


.3 


7286 


6 


AF125161 


AF125161 


Rattus no 


4 


6955.4 


92 


.2 


7285 


2 


BD224079 


BD224079 


T- type ca 


5 


6910.4 


91 


.6 


6942 


6 


AF290212 


AF290212 


Rattus no 


6 


6816 . 6 


90 


.4 


7129 


2 


BD224078 


BD224078 


T- type ca 


7 


6607 . 2 


87 


.6 


7527 


6 


BC057399 


BC057399 


Mus muscu 


8 


6492 .2 


86 


.1 


7281 


6 


DQ317412 


DQ317412 


Mus muscu 


9 


6401 


84 


.9 


7625 


6 


MMU012569 


AJ012569 


Mus muscu 


10 


5810.6 


77 


. 1 


7741 


2 


BD407048 


BD407048 


DNA ENCOD 


11 


5810.6 


77 


. 1 


7741 


2 


AR201015 


AR201015 


Sequence 


12 


5758.6 


76 


.4 


7512 


5 


BC110995 


BC110995 


Homo 


sapi 


13 


5737 . 2 


76 


.1 


7349 


5 


AF190860 


AF190860 


Homo 


sapi 


14 


5714 . 8 


75 


.8 


7274 


5 


AF126966 


AF126966 


Homo 


sapi 


15 


5664 .4 


75 


.1 


7253 


5 


AF126965 


AF126965 


Homo 


sapi 


16 


5507.8 


73 


.0 


6768 


5 


DQ494455 


DQ494455 


Homo 


sapi 


17 


5457.4 


72 


.4 


6747 


5 


DQ494450 


DQ494450 


Homo 


sapi 


18 


5444 


72 


.2 


6801 


5 


DQ494453 


DQ494453 


Homo 


sapi 


19 


5436 . 6 


72 


.1 


6786 


5 


AF227747 


AF227747 


Homo 


sapi 


20 


5428 . 8 


72 


.0 


6837 


5 


DQ494468 


DQ494468 


Homo 


sapi 


21 


5421.4 


71 


.9 


6822 


5 


AF227744 


AF227744 


Homo 


sapi 


22 


5419.8 


71. 


.9 


6822 


2 


BD407047 


BD407047 


DNA ENCOD 


23 


5419 . 8 


71 , 


.9 


6822 


2 


AR201014 


AR201014 


Sequence 


24 


5399 


71 . 


.6 


7825 


2 


DD2229 96 


DD222996 


Genes for 


25 


5378.4 


71 . 


.3 


6816 


5 


DQ494459 


DQ494459 


Homo 


sapi 


26 


5371 


71 . 


.2 


6801 


5 


AF227751 


AF227751 


Homo 


sapi 


27 


5365 


71 , 


. 2 


6870 


5 


DQ494464 


DQ494464 


Homo 


sapi 


28 


5364 .8 


71 . 


.2 


6891 


5 


DQ494471 


DQ494471 


Homo 


sapi 


29 


5364 .8 


71. 


.2 


6912 


5 


DQ494456 


DQ494456 


Homo 


sapi 


30 


5357.6 


71 . 


. 1 


6855 


5 


AF227749 


AF227749 


Homo 


sapi 


31 


5357.4 


71 . 


. 1 


6897 


5 


AF227746 


AF227746 


Homo 


sapi 


32 


5351 


71 . 


,0 


6698 


5 


DQ494449 


DQ494449 


Homo 


sapi 


33 


5337.6 


70, 


.8 


6752 


5 


DQ494452 


DQ494452 


Homo 


sapi 


34 


5326 .4 


70. 


.6 


6795 


5 


DQ494457 


DQ494457 


Homo 


sapi 


35 


5322 .4 


70. 


.6 


6788 


5 


DQ494466 


DQ4944.66 


Homo 


sapi 


36 


5313 


70. 


.5 


6849 


5 


DQ494461 


DQ494461 


Homo 


sapi 


37 


5303 


70. 


.3 


6921 


5 


AF227748 


AF227748 


Homo 


sapi 


38 


5295.6 


70 . 


2 


6731 


5 


DQ494451 


DQ494451 


Homo 


sapi 


39 


5285.8 


70 . 


.1 


6981 


5 


DQ494469 


DQ494469 


Homo 


sapi 


40 


5278 .4 


70. 


0 


6966 


5 


AF227745 


AF227745 


Homo 


sapi 


41 


5275.2 


70. 


0 


6762 


5 


DQ494477 


DQ494477 


Homo 


sapi 


42 


5272 


69. 


9 


6767 


5 


DQ494458 


DQ494458 


Homo 


sapi 


43 


5263.2 


69. 


8 


6756 


5 


DQ494478 


DQ494478 


Homo 


sapi 


44 


5258.6 


69. 


7 


6821 


5 


DQ494462 


DQ494462 


Homo 


sapi 


45 


5238 


69. 


5 


6699 


5 


DQ494472 


DQ494472 


Homo 


sapi 
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RESULT 2 

RNCAA1G 

LOCUS 

DEFINITION 

ACCESSION 
VERSION 
KEYWORDS 
SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

REMARK 
COMMENT 
FEATURES 

source 



gene 
CDS 



RNCAA1G 7542 bp mRNA linear ROD 24-OCT-1998 

Rattus norvegicus low voltage-activated, T-type calcium channel 
alpha subunit (CACNA1G) mRNA, complete cds . 
AF027984 

AF027984 .1 GI:3786350 

Rattus norvegicus (Norway rat) 
Rattus norvegicus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Euarchontoglires ; Glires; Rodent ia; 
Sciurognathi ; Muroidea; Muridae; Murinae; Rattus. 

1 (bases 1 to 7542) 

Perez-Reyes, E . , Cribbs,L.L., Daud,A., Lacerda, A.E . , Barclay, J., 
Williamson, M. P . , Fox,M. , Rees,M. and Lee,J.H. 

Molecular characterization of a neuronal low-voltage-activated 

T-type calcium channel 

Nature 391 (6670), 896-900 (1998) 

9495342 

2 (bases 1 to 7542) 

Cribbs,L.L., Yang, J., Daud,A., Lee,J.-H. and Perez -Reyes , E . 
Direct Submission 

Submitted (02 -OCT- 1997) Physiology, Loyola University Medical 
Center, 2160 South First Avenue, Maywood, IL 60153, USA 

3 (bases 1 to 7542) 

Cribbs,L.L., Yang, J., Daud,A., Lee,J.-H. and Perez-Reyes , E . 
Direct Submission 

Submitted (22 -OCT- 1998) Physiology, Loyola University Medical 
Center, 2160 South First Avenue, Maywood, IL 60153, USA 
Sequence update by submitter 

On Oct 24, 1998 this sequence version replaced gi: 2921748. 
Location/Qualifiers 
1. .7542 

/organism= "Rattus norvegicus" 
/mol_type= "mRNA" 
/strain= "Sprague-Dawley" 
/db_xref="taxon: 10116" 
/ c h r omo s ome ="17" 

/map="17; between AFMA126YD5 and D17S798" 
/tissue_type= "brain" 

/clone_lib= "Clontech catalog number RL3005a" 

1. .7542 

/gene="CACNAlG" 

483. .7247 

/gene="CACNAlG" 

/note= "similar to Caenorhabditis elegans C54D2.5 protein 
encoded by the sequence presented in GenBank Accession 
Number U3754 8; alpha- 1G calcium channel alpha subunit" 
/codon_start=l 

/product= "low voltage-activated, T-type calcium channel 
alpha subunit" 
/protein_id= "AAC67372 .1" 
/db_xref ="GI :3786351" 

/translation= "MDEEEDGAGAEESGQPRSFTQLNDLSGAGGRQGPGSTEKDPGSA 
DSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSMLVILLNCVTLGMFR 
PCEDIACDSQRCRILQAFDDFIFAFFAVEMWKMVALGIFGKKCYLGDTWNRLDFFIV 
IAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLPMLGNVLLLC 
FFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPFICSQPRE 
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NGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHNPFKGA 
INFDNIGYAWIAIFQVITLEGWVDIMYFVMDAHSFYNFIYFILLIIVGSFFMINLCLV 
VIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAARR 
LAQVS RA I GVRAGLLS S P VARSGQE PQPSGS CTRS HRRLS VHHLVHHHHHHHHH YHLG 
NGTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPV 
RCQAPPPRCPSEASGRTVGSGKVYPTVHTS PPPE I LKDKALVEVAPS PGPPTLTS FNI 
PPGPFSSMHKLLETQSTGACHSSCKISSPCSKADSGACGPDSCPYCARTGAGEPESAD 
HVMPDSDSEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKI 
VDSKYFGRGIMIAILVNTLSMGIEYHEQPEELTNALEISNIVFTSLFALEMLLKLLVY 
GPFGYI KNP YNI FDGVI WI SVWEI VGQQGGGLSVLRTFRLMRVLKLVRFLPALQRQL 
WLMKTMDNVATFCMLLMLFI FI FS I LGMHLFGCKFASERDGDTLPDRKNFDSLLWAI 
VTVFQILTQEDWNKVLYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEG 
DATKSESEPDFFSPSVDGDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPK 
SSSTGVGEALGSGSRRTSSSGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSS 
RNSLGRAPSLKRRSPSGERRSLLSGEGQESQDEEESSEEDRAS PAGSDHRHRGSLERE 
AKSSFDLPDTLQVPGLHRTASGRSSASEHQDCNGKSASGRLARTLRTDDPQLDGDDDN 
DEGNLSKGERIQAWVRSRLPACCRERDSWSAYIFPPQSRFRLLCHRIITHKMFDHWL 
VIIFLNCITIAMERPKIDPHSAERIFLTLSNYIFTAVFLAEMTVKWALGWCFGEQAY 
LRSSWNVLDGLLVLISVIDILVSMVSDSGTKILGMLRVLRLLRTLRPLRVISRAQGLK 
LWETLMSSLKPIGNIWICCAFFIIFGILGVQLFKGKFFVCQGEDTRNITNKSDCAE 
AS YRWVRHKYNFDNLGQALMS LFVLAS KDGWVD I M YDGLDAVGVDQQP I MNHNPWMLL 
Y F I S FLL I VAF FVLNM FVGVWENFH KCRQHQEE EE ARRRE E KRLRRLE KKRRS KE KQ 
MAEAQCKPYYSDYSRFRLLVHHLCTSHYLDLFITGVIGLNWTMAMEHYQQPQILDEA 
LKICNYIFTVIFVFESVFKLVAFGFRRFFQDRWNQLDLAIVLLSIMGITLEEIEVNLS 
LPINPTIIRIMRVLRIARVLKLLKMAVGMRALLHTVMQALPQVGNLGLLFMLLFFIFA 
ALGVELFGDLECDETHPCEGLGRHATFRNFGMAFLTLFRVSTGDNWNGIMKDTLRDCD 
QESTC YNTVI S P IYFVS FVLTAQFVLVNWI AVLMKHLE ESNKEAKEEAELEAELELE 
MKTLSPQPHSPLGSPFLWPGVEGVNSTDSPKPGAPHTTAHIGAASGFSLEHPTMVPHP 
EEVPVPLGPDLLTVRKSGVSRTHSLPNDSYMCRNGSTAERSLGHRGWGLPKAQSGSIL 
SVHSQPADTSCILQLPKDVHYLLQPHGAPTWGAIPKLPPPGRSPLAQRPLRRQAAIRT 
DSLDVQGLGSREDLLSEVSGPSCPLTRSSSFWGGSSIQVQQRSGIQSKVSKHIRLPAP 
CPGLEPSWAKDPPETRSSLELDTELSWISGDLLPSSQEEPLFPRDLKKCYSVETQSCR 
RRPGFWLDEQRRHS I AVSCLDSGSQPRLCPS PSSLGGQPLGGPGSRPKKKLS PPS I S I 
DPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAASPSPKKDTLSLSGLSSD 
PTDMDP" 



ORIGIN 



Query Match 99.6%; Score 7510.4; DB 6; Length 7542; 

Best Local Similarity 99.8%; Pred. No. 0; 

Matches 7529; Conservative 0; Mismatches 11; Indels 2; Gaps 1; 

CCGTCTCTGGCGCGGAGCGGGACGATGCTGACCCCTTAGATCCTGCTCCAGCTGCGCCGA 6 0 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I M 1 1 1 1 M 1 1 1 1 1 1 M 1 1 1 1 



1 1 1 1 1 1 1 1 1 1 . II 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 I n II 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 



TCTTCCTCTCGGGGGCTGCTTCGCCGAAGGTAGCGCCTGTTACGGGCAACCGGAGCCTGG 180 

IIIMIIIIIIMI III IIIIIIIIIIIIIMIIIIIIIIMMII IMIIIIIIIII II 

TCTTCCTCTCGGGGGCTGCTTCGCCGAAGGTAGCGCCTGTTACGGGCAACCGGAGCCTGG 180 
GCGCGAACGAAGAAGCCGGAACAAAGTGAGGGGAAGCCGCCCGGCTAGTCGGGGAGCCCC 24 0 

1 1 1 1 1 1 1 II 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 

GCGCGAACGAAGAAGCCGGAACAAAGTGAGGGGAAGCCGCCCGGCTAGTCGGGGAGCCCC 240 
CGGGAACCCAGGGGAAGCGGGACTCTACGCCAGGCGGGGCTTCCCTGAGACCCGGCGCCC 300 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CGGGAACCCAGGGGAAGCGGGACTCTACGCCAGGCGGGGCTTCCCTGAGACCCGGCGCCC 300 



Qy 


1 


Db 


1 


Qy 


61 


Db 


61 


Qy 


121 


Db 


121 


Qy 


181 


Db 


181 


Qy 


241 


Db 


241 
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Qy 


301 


Db 


301 


Qy 


361 


Db 


361 


Qy 


421 


Db 


421 


Qy 


481 


Db 


481 


Qy 


541 


Db 


541 


Qy 


599 


Db 


601 


Qy 


659 


Db 


661 


Qy 


719 


Db 


721 


Qy 


779 


Db 


781 


Qy 


839 


Db 


841 


Qy 


. 899 


Db 


901 


Qy 


959 


Db 


961 


Qy 


1019 


Db 


1021 


Qy 


1079 


Db 


1081 


Qy 


1139 


Db 


1141 



CGCGGGCAGCATGCCCTGAGGGCAGGGGGAGCTGAGCTGAACTGGCCCTCCTGGGGACTC 360 

1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 M 1 1 1 1 1 1 II II 1 1 1 1 i 1 1 1 M I ■ I M 1 1 1 1 1 1 1 II 1 1 1 1 1 I 

CGCGGGCAGCATGCCCTGAGGGCAGGGGGAGCTGAGCTGAACTGGCCCTCCTGGGGACTC 360 
AGCAAGCTCTCTAGAGCCCCCCACATGCTCCCCCACCGGGTCCCCCGTTGCGTGAGGACA 420 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I II I M 

AGCAAGCTCTCTAGAGCCCCCCACATGCTCCCCCACCGGGTCCCCCGTTGCGTGAGGACA 4 20 
CCTCCTCTGAGGGGCTCCGCTCGCCCCTCTTCGGACCCCCCGGGGCCCCGGCTGGCCAGA 4 80 

II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 II M I II 1 1 1 1 II 1 1 1 1 1 II I 

CCTCCTCTGAGGGGCTCCGCTCGCCCCTCTTCGGACCCCCCGGGGCCCCGGCTGGCCAGA 480 

GGATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCA 54 0 

I I I ' I I I M I I I I I I I I II I II I II I I I I I II I I I I I I I : II I I I I I I I M I I II I ' 
GGATGGACGAGGAGGAGGATGGAGCGGGCGCCGAGGAGTCGGGACAGCCCCGTAGCTTCA 54 0 

CGCAGCTCAACGACCTGTCCGGGGCCGGGGGC - - GGCAGGGGCCGGGTCGACGGAAAAGG 598 

iiiriiiiiiiiiiii mm iiiiuii i mi i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CGCAGCTCAACGACCTGTCCGGGGCCGGGGGCCGGCAGGGGCCGGGGTCGACGGAAAAGG 600 
ACCCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGG 658 

1 1 1 1 1 1 1 1 M 1 1 II 1 1 1 1 1 1 h 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II i 1 1 II 1 1 1 1 1 1 1 1 M 

ACCCGGGCAGCGCGGACTCCGAGGCGGAGGGGCTGCCGTACCCGGCGCTAGCCCCGGTGG 660 



III II II i II ill II III II MM II II 'II III II III II II III II III II II 



ACCCGTGGTTCGAGCGAGTCAGTATGCTGGTCATTCTTCTCAACTGTGTGACTCTGGGTA 778 

MIMMII III III IIIIIIIMIIIIMII III III IIIMII III Ml IMMIIII 

ACCCGTGGTTCGAGCGAGTCAGTATGCTGGTCATTCTTCTCAACTGTGTGACTCTGGGTA 780 



II IIIMII llllll IIIIIIIIMIIIIIIIMIMIIMIIIIIIIIIIIIIIIIIM 



TCGATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGG 898 

MIMMII llllll MIMIIMIMIIIIIIII Ml IIIMII Ml Ml MIMMII 

TCGATGACTTCATCTTTGCCTTCTTTGCTGTGGAAATGGTGGTGAAGATGGTGGCCTTGG 900 



MINIMI III MIMIMIMIIIIIIMIIII MIMIIIIIIMMI lllllllll 



TCATTGCAGGGATGCTGGAGTATTCGCTGGACCTGCAGAACGTCAGCTTCTCCGCAGTCA 1018 

II IIIMII MMIIIMIIIIMI IMIIIIIMIIIIMIMI IIMIMIIIIMM 

TCATTGCAGGGATGCTGGAGTATTCGCTGGACCTGCAGAACGTCAGCTTCTCCGCAGTCA 1020 
GGACAGTCCGTGTGCTGCGACCGCTCAGGGCCATTAACCGGGTGCCCAGCATGCGCATTC 1078 

MMMMMMMIMMMMMMIMIMM MMIMIMM MM III 

GGACAGTCCGTGTGCTGCGACCGCTCAGGGCCATTAACCGGGTGCCCAGCATGCGCATTC 1080 
TCGTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCT 113 8 

1 1 1 1 1 1 1 1 f i i 1 1 1 i i 1 1 1 1 f 1 1 J 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f i r 1 1 1 1 1 1 1 1 1 i i r 

TCGTCACATTACTGCTGGACACCTTGCCTATGCTGGGCAACGTCCTGCTGCTCTGTTTCT 114 0 



I [ 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 [ 1 1 i 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 f 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 
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Qy 


1199 


Db 


1201 


Qy 


1259 


Db 


1261 


Qy 


1319 


Db 


1321 


Qy 


1379 


Db 


1381 


Qy 


1439 


Db 


1441 


Qy 


1499 


Db 


1501 


Qy 


1559 


Db 


1561 


Qy 


1619 


Db 


1621 


Qy 


1679 


Db 


1681 


Qy 


1739 


Db 


1741 


Qy 


1799 


Db 


1801 


Qy 


1859 


Db 


1861 


Qy 


1919 


Db 


1921 


Qy 


1979 


Db 


1981 


Qy 


2039 


Db 


2041 



GGTGCTTCCTCCCCGAGAACTTCAGCCTCCCCCTGAGCGTGGACCTGGAGCCTTATTACC 1258 

1 1 1 E 1 1 1 1 1 F [ [ 1 1 1 ! i 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 i F I j 1 1 1 ! t [ 1 f [ I 

GGTGCTTCCTCCCCGAGAACTTCAGCCTCCCCCTGAGCGTGGACCTGGAGCCTTATTACC 1260 
AGACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGA 1318 

1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 i 1 1 M 1 1 1 1 II M 1 1 1 1 1 1 1 II 1 1 M M 1 1 i 1 1 M 1 1 1 1 I 

AGACAGAGAATGAGGACGAGAGCCCCTTCATCTGCTCTCAGCCTCGGGAGAATGGCATGA 1320 
GATCCTGCAGGAGTGTGCCCACACTGCGTGGGGAAGGCGGTGGTGGCCCACCCTGCAGTC 1378 

1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M I M 

GATCCTGCAGGAGTGTGCCCACACTGCGTGGGGAAGGCGGTGGTGGCCCACCCTGCAGTC 1380 
TGGACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACT 143 8 

1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 I I I I I I I I I I I I I I I I I I I I I I I I I . I I I I I I I I I I I I I I I I i I 

TGGACTATGAGACCTATAACAGTTCCAGCAACACCACCTGTGTCAACTGGAACCAGTACT 144 0 
ATACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACA 14 98 

1 1 1 1 1 1 1 1 1 > 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 

ATACCAACTGCTCTGCGGGCGAGCACAACCCCTTCAAAGGCGCCATCAACTTTGACAACA 1500 
TTGGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCA 1558 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

TTGGCTATGCCTGGATCGCCATCTTCCAGGTCATCACACTGGAGGGCTGGGTCGACATCA 156 0 
TGTACTTCGTAATGGACGCTCACTCCTTCTACAACTTCATCTACTTCATTCTTCTCATCA 1618 

1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 . 1 M I 

TGTACTTCGTAATGGACGCTCACTCCTTCTACAACTTCATCTACTTCATTCTTCTCATCA 162 0 
TCGTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCG 1678 

II 1 1 1 1 i 1 1 1 1 If f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 ! I [ 1 1 1 1 1 1 ! I ! i 1 1 1 

TCGTGGGCTCCTTCTTCATGATCAACCTGTGCCTGGTGGTGATTGCCACGCAGTTCTCCG 1680 
AGACCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATG 173 8 

IMMMIII III IMIII IIMII IIIIIIMIIMI llllll llllll III III MM 

AGACCAAACAGCGGGAGAGTCAGCTGATGCGGGAGCAGCGTGTACGATTCCTGTCCAATG 174 0 



1 1 1 1 1 1 1 1 r 1 1 f t m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



1 1 1 II 1 1 1 1 1 M M 1 1 M II I II I II II I M I M II I II I II I II I II I II I II I M I 



TGCGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTG 1918 

M I I I I I I I I I I I I I M I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I 

TGCGGGCTGGGCTGCTCAGCAGCCCAGTGGCCCGTAGTGGGCAGGAGCCCCAGCCCAGTG 192 0 
GCAGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACC 1978 

I M M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 

GCAGCTGCACTCGCTCACACCGTCGTCTGTCTGTCCACCACCTGGTCCACCACCATCACC 1980 

ACCACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAG 2038 

I i I I I I I I I I I I I I I I I I I I ■ I I I II I I I I I I I I I II I I I I I I I I I I ■ I I I I I I I I I I 
ACCACCATCACCACTACCACCTGGGTAATGGGACGCTCAGAGTTCCCCGGGCCAGCCCAG 2 04 0 

AGATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACAC 2 098 

I llllllllllllllll'lllllllllllll llllllllllllllll lllllllll 

AGATCCAGGACAGGGATGCCAATGGGTCTCGCCGGCTCATGCTACCACCACCCTCTACAC 2100 
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Qy 


2099 


Db 


2101 


Qy 


2159 


Db 


2161 


Qy 


2219 


Db 


2221 


Qy 


2279 


Db 


2281 


Qy 


2339 


Db 


2341 


Qy 


2399 


Db 


2401 


Qy 


2459 


Db 


2461 


Qy 


2519 


Db 


2521 


Qy 


2579 


Db 


2581 


Qy 


2639 


Db 


2641 


Qy 


2699 


Db 


2701 


Qy 


2759 


Db 


2761 


Qy 


2819 


Db 


2821 


Qy 


2879 


Db 


2881 


Qy 


2939 


Db 


2941 



CCACTCCCTCTGGGGGCCCTCCGAGGGGTGCGGAGTCTGTACACAGCTTCTACCATGCTG 2158 

1 1 1 1 M 1 1 1 1 1 1 1 1 1 II II 1 1 1 1 1 Ml II I M 1 1 1 1 M 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 

CCACTCCCTCTGGGGGCCCTCCGAGGGGTGCGGAGTCTGTACACAGCTTCTACCATGCTG 2160 
ACTGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCAT 2218 

MMMMIMM II MMMMMMMMMMMIMM IMMIMMIMM 

ACTGCCACTTGGAGCCAGTCCGTTGCCAGGCACCCCCTCCCAGATGCCCATCGGAGGCAT 2220 
CTGGTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAG 2278 

II I II 1 1 1 1 II II I II I II III IN II I II I II I II I II 1 1 1 1 1 1 1 1 III 1 1 1 1 II II 1 1 

CTGGTAGGACTGTGGGTAGTGGGAAGGTGTACCCCACTGTGCATACCAGCCCTCCACCAG 2280 



III IIMII II II III III III II I II II III IIMMI II III Ml II 



CCAGCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGA 2398 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! I F 1 1 f 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 J I J I (! I i 1 1 1 1 1 1 1 1 1 [ 1 1 1 i 

CCAGCTTCAACATCCCACCTGGGCCCTTCAGCTCCATGCACAAGCTCCTGGAGACACAGA 2400 



MINIMI MINI III III IIMIilllMIIIIIMMIIIIIIIIIII Ml MM 



GAGCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGT 2518 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 j 1 1 1 1 1 1 1 1 1 1 1 1 

GAGCCTGCGGGCCGGACAGTTGTCCCTACTGTGCCCGGACAGGAGCAGGAGAGCCAGAGT 2520 



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 



CTCAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAG 263 8 

1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 

CTCAGCACAGTGACCTCCGGGATCCCCACAGCCGGCGGCGACAGCGGAGCCTGGGCCCAG 264 0 
ATGCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGT6ACACATTCCGGAAGA 2698 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! I 

ATGCAGAGCCTAGTTCTGTGCTGGCTTTCTGGAGGCTGATCTGTGACACATTCCGGAAGA 2 700 



1 1 1 1 1 1 i I i 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

'CGTAGATAGCAAATACTTTGGCCGGGGAATCATGATCGCCATCCTGGTCAATACACTCi 
rCATGGGCATCGAGTACCACGAGCAGCCCGAGGAGCTCACCAACGCCCTGGAAATCAGCi 

1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 ll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



ACATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTC 2 878 

f 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 

ACATCGTCTTCACCAGCCTCTTCGCCTTGGAGATGCTGCTGAAACTGCTTGTCTACGGTC 2880 



I II M 1 1 1 1 1 ! i 1 1 1 1 1 1 1 1 1 1 II I N 1 1 1 1 1 M 1 1 1 1 1 1 II 1 1 1 1 

CCTTTGGCTACATTAAGAATCCCTACAACATCTTTGATGGTGTCATTGTGGTCATCAGTG 
TGTGGGAGATTGTGGGCCAGCAGGGAGGTGGCCTGTCGGTGCTGCGGACCTTCCGCCTGA 

MM Ml IIIMIMI IIIIIIMIIIIIIIIIIIIMMIIIIIIIIIIIIIIIIIIII 
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Qy 

Db 


2999 
3001 


TGCGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCA 

I III III III III II 1 II 1 II 1 II MM II Ml III III III III III III III III III 

TGCGGGTGCTGAAGCTGGTGCGCTTCCTGCCGGCCCTGCAGCGCCAGCTCGTGGTGCTCA 


3058 
3060 


Qy 

Db 


3059 
3061 


TGAAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCT 

IMMMIMII IMIII IIMMIII IIMMIII lllllllllllllllllllllll 

TGAAGACCATGGACAACGTGGCCACCTTCTGCATGCTCCTCATGCTGTTCATCTTCATCT 


3118 
3120 


Qy 

Db 


3119 
3121 


TCAGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACA 

MINI II II llilllll llillllllllllllllllMMIMIIIIIIIIIII 

TCAGCATCCTGGGCATGCATCTCTTTGGTTGCAAGTTCGCATCTGAACGGGATGGGGACA 


3178 
3180 


Qy 


3179 


CGTTGCCAGACCGGAAGAATTTCGACTCCCTGCTCTGGGCCATCGTCACTGTCTTTCAGA 

IlillllllMMII III IIMMIII IIMIIIIMII III III MINI IIMIIII! 

CGTTGCCAGACCGGAAGAATTTCGACTCCCTGCTCTGGGCCATCGTCACTGTCTTTCAGA 


3238 


Db 


3181" 


3240 


Qy 


3239 


TTCTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTT 


3298 


Db 


3241 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 M 1 M II M 1 II 1 1 1 1 II 1 1 1 
TTCTGACTCAGGAAGACTGGAATAAAGTCCTCTACAACGGCATGGCCTCCACATCGTCTT 


3300 


Qy 


3299 


GGGCTGCTCTTTACTTCATCGCCCTCATGACTTTTGGCAACTATGTGCTCTTTAACCTGC 

IMIMIIMMIMM IIMMIII IMIIMIMM IMIII IMMI IMIII III 

GGGCTGCTCTTTACTTCATCGCCCTCATGACTTTTGGCAACTATGTGCTCTTTAACCTGC 


3358 


Db 


3301 


3360 


Qy 


3359 


TGGTGGCCATTCTTGTGGAAGGATTCCAGGCAGAGGGAGATGCCACCAAGTCTGAGTCAG 

M 1 1 1 1 1 1 M II 1 1 1 1 1 1 1 II 1 1 1 II 1 1 1 1 1 1 M II 1 1 1 1 II II 1 1 1 1 1 1 1 1 II 1 II M 1 
TGGTGGCCATTCTTGTGGAAGGATTCCAGGCAGAGGGAGATGCCACCAAGTCTGAGTCAG 


3418 


Db 


3361 


3420 


Qy 


3419 


AGCCTGATTTCTTTTCGCCCAGTGTGGATGGTGATGGGGACAGAAAGAAGCGCTTGGCCC 


3478 


Db 


3421 


1 1 1 1 1 II M 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 II 1 1 M 1 1 1 M 1 1 II 1 1 1 1 1 II II 1 1 1 M 1 1 1 
AGCCTGATTTCTTTTCGCCCAGTGTGGATGGTGATGGGGACAGAAAGAAGCGCTTGGCCC 


3480 


Qy 


3479 


TGGTGGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCC 


3538* 


Db 


3481 


1 1 1 1 1 1 1 1 M II 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II II 1 1 1 1 1 1 M 1 1 M 1 1 1 1 1 1 
TGGTGGCTTTGGGAGAACACGCGGAACTACGAAAGAGCCTTTTGCCACCCCTCATCATCC 


3540 


Qy 


3539 


ATACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCAC 

MM II IMIII II Mill IMIII Mill Mill Mill IMIIMII II IIMMIII 

ATACGGCTGCGACACCAATGTCACACCCCAAGAGCTCCAGCACAGGTGTGGGGGAAGCAC 


3598 


Db 


3541 


3600 


Qy 


3599 


TGGGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACC 


3658 


Db 


3601 


IMMI III IMIII IMIII II IMIII IMIII 1 IMIII IMIIMII IMIII III 

TGGGCTCTGGCTCTCGACGTACCAGTAGCAGTGGGTCCGCTGAGCCTGGAGCTGCCCACC 


3660 


Qy 


3659 


ATGAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAA 

1 1 1 M 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II M 1 1 1 1 1 II 1 1 1 1 1 1 M 1 1 1 1 II II 

ATGAGATGAAATGTCCGCCAAGTGCCCGCAGCTCCCCGCACAGTCCCTGGAGTGCGGCAA 


3718 


Db 


3661 


3720 


Qy 


3719 


GCAGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGC 

M M 1 1 M II II 1 1 II 1 II 1 II 1 1 1 1 II 1 II 1 II 1 1 1 1 1 II 1 II 1 1 1 II 1 1 1 II 1 1 II 1 1 
GCAGCTGGACCAGCAGGCGCTCCAGCAGGAACAGCCTGGGCCGGGCCCCCAGCCTAAAGC 


3778 


Db 


3721 


3780 


Qy 


3779 


GGAGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGG 

IMIII III IMIII IMIII IMIII 1 1 1 1 1 1 1 1 1 1 1 1 1 III MMIMIMIMM 

GGAGGAGCCCGAGCGGGGAGCGGAGGTCCCTGCTGTCTGGAGAGGGCCAGGAGAGTCAGG 


3838 


Db 


3781 


3840 


Qy 


3839 


ATGAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACA 

1 M 1 II 1 II 1 1 || || | || | | || 1 II II 1 II 1 1 1 1 II II 1 1 II II II II II 1 II 1 II 1 1 II 
ATGAGGAGGAAAGTTCAGAAGAGGACCGGGCCAGCCCAGCAGGCAGTGACCATCGCCACA 


3898 


Db 


3841 


3900 
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Qy 3899 GGGGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGC 3958 

Mill IIIIIIIIIIIIIIIIIIIIIIMI III IIIMIIMIIIMIIIMMIIII II 

Db 3901 GGGGTTCCTTGGAACGTGAGGCCAAGAGTTCCTTTGACCTGCCTGACACTCTGCAGGTGC 3960 



Qy 


3959 


Db 


3961 


Qy 


4019 


Db 


4021 


Qy 


4079 


Db 


4081 


Qy 


4139 


Db 


4141 


Qy 


4199 


Db 


4201 


Qy 


4259 


Db 


4261 


Qy 


4319 


Db 


4321 


Qy 


4379 


Db 


4381 


Qy 


4439 


Db 


444 1 


Qy 


4499 


Db 


4501 


Qy 


4559 


Db 


4561 


Qy 


4619 


Db 


4621 


Qy 


4679 


Db 


4681 



CGGGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATG 4 018 

I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CGGGGCTGCACCGCACAGCCAGCGGCCGGAGCTCTGCCTCTGAGCACCAAGACTGTAATG 4 020 

GCAAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATG 4 078 

II I II III 1 1 1 1 1 1 II II 1 1 1 II I III II ! M II I III Mill 1 1 1 II II I I II II 1 1 

GCAAGTCGGCTTCAGGGCGTTTGGCCCGCACCCTGAGGACTGATGACCCCCAACTGGATG 4080 

GGGATGATGACAATGATGAGGGAAATCTGAGCAAAGGGGAACGCATACAAGCCTGGGTCA 413 8 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I I I I I I I I I I I I I I I I I I M I I 
GGGATGATGACAATGATGAGGGAAATCTGAGCAAAGGGGAACGCATACAAGCCTGGGTCA 414 0 

GATCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTC 4198 

lllllllllllll Ml Ml IIIIIIIIIIIMIIIIIIIIIMI MIIIIIMIIIIIII 

GATCCCGGCTTCCTGCCTGTTGCCGAGAGCGAGATTCCTGGTCGGCCTATATCTTTCCTC 4200 
CTCAGTCAAGGTTTCGTCTCCTGTGTCACCGGATCATCACCCACAAGATGTTTGACCATG 4258 

llllllllllll lllllllllllll IIIIIMilllll IMII. MINIMI, 

CTCAGTCAAGGTTTCGTCTCCTGTGTCACCGGATCATCACCCACAAGATGTTTGACCATG 4 260 
TGGTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTG 4318 

1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 

TGGTCCTCGTCATCATCTTCCTCAACTGTATCACCATCGCTATGGAGCGCCCCAAAATTG 4320 
ACCCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCT 43 78 

IIIIMMI'll IMIIIIIIIIM lllllllllllll lllllllllllllllll 

ACCCCCACAGCGCTGAGCGCATCTTCCTGACCCTCTCCAACTACATCTTCACGGCAGTCT 4380 
TTCTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCT 4438 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

TTCTAGCTGAAATGACAGTGAAGGTGGTGGCACTGGGCTGGTGCTTTGGGGAGCAGGCCT 4440 



1 1 1 1 ! I ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 

tCCTGCGCAGCAGCTGGAATGTGCTGGACGGCTTGCTGGTGCTCATCTCCGTCATCGACJ 
'CCTGGTCTCCATGGTCTCCGACAGCGGCACCAAGATCCTTGGCATGCTGAGGGTGCTG* 

1 1 1 M . 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 M m I ; 1 1 1 1 1 1 1 1 1 1 1 1 1, 1 1 1 

'CCTGGTCTCCATGGTCTCCGACAGCGGCACCAAGATCCTTGGCATGCTGAGGGTGCTGt 
JGCTGCTGCGGACCCTGCGTCCACTCAGGGTCATCAGCCGGGCCCAGGGACTGAAGCTG< 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i ! 1 1 1 1 1 1 1 1 1 1 1 1 



TGGTAGAGACTCTGATGTCATCCCTCAAACCCATTGGCAACATTGTGGTCATTTGCTGTG 4 678 

1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ll 1 1 1 1 1 ll 1 1 1 1 1 1 1 1 1 

TGGTAGAGACTCTGATGTCATCCCTCAAACCCATTGGCAACATTGTGGTCATTTGCTGTG 4680 
CCTTCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGT 4 738 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 E 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 i 

CCTTCTTCATCATTTTTGGAATTCTCGGGGTGCAGCTCTTCAAAGGGAAGTTCTTCGTGT 4 740 



Qy 4 739 GTCAGGGTGAGGACACCAGGAACATCACTAACAAATCCGACTGCGCTGAGGCCAGCTACC 4 798 

1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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Db 


4741 


Qy 


4799 


Db 


4801 


Qy 


4859 


Db 


4861 


Qy 


4919 


Db 


4921 


Qy ■ 


4979 


Db 


4981 


Qy 


5039 


Db 


5041 


Qy 


5099 


Db 


5101 


Qy 


5159 


Db 


5161 


Qy 


5219 


Db 


5221 


Qy 


5279^ 


Db 


5281 


Qy 


5339 


Db 


5341 


Qy 


5399 


Db 


5401 


Qy 


5459 


Db 


5461 


Qy 


5519 


Db 


5521 


Qy 


5579 


Db 


5581 


Qy 


5639 



GTCAGGGTGAGGACACCAGGAACATCACTAACAAATCCGACTGCGCTGAGGCCAGCTACC 4800 
GATGGGTCCGGCACAAGTACAAGTTTGACAACCTGGGCCAGGCTCTGATGTCCCTGTTTG 4858 

1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 < 1 1 1 1 1 1 1 1 1 

GATGGGTCCGGCACAAGTACAACTTTGACAACCTGGGCCAGGCTCTGATGTCCCTGTTTG 4 860 



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I 



TGGATCAGCAGCCCATCATGAACCACAACCCCTGGATGCTGCTATACTTCATCTCCTTCC 4 978 

I II I II M 1 1 1 1 1 1 1 M 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 II I ! 1 1 1 1 1 

TGGATCAGCAGCCCATCATGAACCACAACCCCTGGATGCTGCTATACTTCATCTCCTTCC 4 980 

TCCTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCC 503 8 

I I I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I I I I I I I I I I I I I I I I I ' I I I I I I I I I 
TCCTCATCGTGGCCTTCTTTGTCCTGAACATGTTTGTGGGCGTGGTGGTGGAGAACTTCC 5040 



IIIIMI llllll lllllllll llllllllllll MINIMI MINIMI 

"AAGTGCAGACAGCACCAGGAGGAGGAGGAGGCGAGGCGGCGTGAGGAGAAGCGACTAC 

JAGGCTGGAGAAAAAGAGAAGGAGTAAGGAGAAGCAGATGGCCGAAGCCCAGTGCAAGC 
NIINII llllll ININllI IIIIIMIIMINIIIMIM IMIIIIN 

jaggctggagaaaaagagaaggagtaaggagaagcagatggccgaagcccagtgcaagc 

:tactactctgactactcgagattccggctccttgtccaccacctgtgtaccagccact 
Mill II llllll lllllllll llllllllllll'IIIIIMII lllllllll 
:tactactctgactactcgagattccggctccttgtccaccacctgtgtaccagccact 

:ctggacctcttcatcactggtgtcatcgggctgaacgtggtcactatggccatggaac 

IMIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
:ctggacctcttcatcactggtgtcatcgggctgaacgtggtcactatggccatggaac 

taccagcagccccagatcctggacgaggctctgaagatctgcaattacatctttaccg 

1 1 1 1 II I 1 1 1 1 1 1 M 1 1 I M 1 1 1 1 1 M 1 1 I M 1 1 1 1 1 1 1 1 1 1 1 1 1 M M 1 1 M 
taccagcagccccagatcctggacgaggctctgaagatctgcaattacatctttaccg 

:atctttgtctttgagtcagttttcaaacttgtggcctttgcgttccgccgtttcttcc 

MM! IMIIIIIIIIIII llllll III IMIIIIIII! 1 1 1 11 1 M 1 1 1 1 1 1 1 

:atctttgtctttgagtcagttttcaaacttgtggcctttggcttccgccgtttcttcc 

jgacaggtggaaccagctggacctggctattgtgcttctgtccatcatgggcatcacac 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



TGGAGGAGATTGAGGTCAATCTGTCGCTGCCCATCAACCCCACCATCATCCGTATCATGA 5518 

IIIIMII IIIIIMII IMMIIII IMIIIIIMII IMIIIIMMIIII 

TGGAGGAGATTGAGGTCAATCTGTCGCTGCCCATCAACCCCACCATCATCCGTATCATGA 552 0 
GGGTGCTCCGCATTGCTCGAGTTCTGAAGCTGTTGAAGATGGCTGTGGGCATGCGGGCAC 5578 

1 1 M M I M 1 1 M I M I M I < M 1 1 1 1 M M 1 1 M 1 1 M 1 1 M 1 1 M M I M 1 1 1 M 1 1 

GGGTGCTCCGCATTGCTCGAGTTCTGAAGCTGTTGAAGATGGCTGTGGGCATGCGGGCAC 5580 
TGCTGCACACGGTGATGCAGGCCCTGCCCCAGGTGGGGAACCTGGGACTTCTCTTCATGT 5638 

M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 M 1 1 1 1 1 1 1 M I M II 1 1 1 1 1 1 1 1 1 1 1 1 1 

TGCTGCACACGGTGATGCAGGCCCTGCCCCAGGTGGGGAACCTGGGACTTCTCTTCATGT 564 0 
TATTGTTTTTCATCTTTGCAGCTCTGGGCGTGGAGCTCTTTGGAGACCTGGAGTGTGATG 5698 

N 1 1 M 1 1 1 1 1 1 M II I M llllll I IN! I 
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Db 


5641 


Qy 


5699 


Db 


5701 


Qy 


5759 


Db 


5761 


Qy 


5819 


Db 


5821 


Qy 


5879 


Db 


5881 


Qy 


5939 


Db 


5941 


Qy 


5999 


Db 


6001 


Qy 


6059 


Db 


6061 


Qy 


6119 


Db 


6121 


Qy 


6179 


Db 


6181 


Qy 


6239 


Db 


6241 


Qy 


6299 


Db 


6301 


Qy 


6359 


Db 


6361 


Qy 


6419 


Db 


6421 


Qy 


6479 


Db 


6481 


Qy 


6539 



TATTGTTTTTCATCTTTGCAGCTCTGGGCGTGGAGCTCTTTGGAGACCTGGAGTGTGATG 5700 
AGACACACCCTTGTGAGGGCTTGGGTCGGCATGCCACCTTTAGGAACTTTGGTATGGCCT 5758 

1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 '1 1 1 1 1 1 1< 1 1 1 1 1 1 1 ' I M 1 1 1 1 1 M 1 1 1 M I II 1 1 1 1 II 

AGACACACCCTTGTGAGGGCTTGGGTCGGCATGCCACCTTTAGGAACTTTGGTATGGCCT 5760 

TTCTGACCCTCTTCCGAGTCTCCACTGGTGACAACTGGAATGGTATTATGAAGGACCCTT 5818 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I : I I I I I I I I I I I I I I I I I I I 
TTCTGACCCTCTTCCGAGTCTCCACTGGTGACAACTGGAATGGTATTATGAAGGACACCC 5820 

CCCGGGACTGTGACCAGGAGTCCACCTGCTACAACACTGTCATCTCCCCTATCTACTTTG 58 78 

MM 1 1 1 M II I III II II 1 1 1 Ml 1 1 1 1 1 II 1 1 1 II II M I III I Mill II II I 

TCCGGGACTGTGACCAGGAGTCCACCTGCTACAACACTGTCATCTCCCCTATCTACTTTG 5880 

TGTCCTTCGTGCTGACGGCCCAGTTTGTGCTGGTCAACGTGGTCATAGCTGTGCTGATGA 593 8 
Ml III II MM I I I II Mill I II II III I I II Ml I I I I I Ml II I I MM III II I 
TGTCCTTCGTGCTGACGGCCCAGTTTGTGCTGGTCAACGTGGTCATAGCTGTGCTGATGA 594 0 



MINI llllllllllllllllllllllllll lllllll llllllllllllllll 



AGCTGGAGATGAAGACGCTCAGCCCGCAGCCCCACTCCCCGCTGGGCAGCCCCTTCCTCT 6058 

I I Mill I ! II II I I I 1 II II I I I I II III I I I II I I I I I! II ! II I I I I | II III || I 
AGCTGGAGATGAAGACGCTCAGCCCGCAGCCCCACTCCCCGCTGGGCAGCCCCTTCCTCT 6060 

GGCCCGGGGTGGAGGGTGTCAACAGTACTGACAGCCCTAAGCCTGGGGCTCCACACACCA 6118 

I I M 1 1 1 1 M I II 1 1 1 M M M I M 1 1 1 1 M 1 1 1 1 M 1 1 II 1 1 I M M II II 1 1 1 1 1 

GGCCCGGGGTGGAGGGTGTCAACAGTACTGACAGCCCTAAGCCTGGGGCTCCACACACCA 6120 



M 1 1 1 II I II 1 1 III MIMI I I M 1 1 MM I M 1 1 1 III II 1 1 1 II 1 1 1 II I IMM 

CTGCCCACATTGGAGCAGCCTCGGGCTTCTCCCTTGAGCACCCCACGATGGTACCCCACC 
CCGAGGAGGTGCCAGTCCCCCTAGGACCAGACCTGCTGACTGTGAGGAAGTCTGGTGTCA 

Mill Ml Ml MUM lllllll III Ml III MIIMIMI IMIII IIMMIMI 

CCGAGGAGGTGCCAGTCCCCCTAGGACCAGACCTGCTGACTGTGAGGAAGTCTGGTGTCA 
GCCGGACGCACTCTCTGCCCAATGACAGCTACATGTGCCGCAATGGGAGCACTGCTGAGA 

1 1 1 1 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 1 1 1 i [ 1 1 1 1 1 1 1 1 1 1 1 1 1 j j j 1 1 1 r 1 1 1 1 1 r i i i 



GATCCCTAGGACACAGGGGCTGGGGGCTCCCCAAAGCCCAGTCAGGCTCCATCTTGTCCG 6358 

Mill Ml MIMMMMIIIIIMI MIMMMIMMM MMMMIMIMM 

GATCCCTAGGACACAGGGGCTGGGGGCTCCCCAAAGCCCAGTCAGGCTCCATCTTGTCCG 6360 



Mill Ml MIMMMMIIIIIMI MIMIMIMMIIIMI III IIIMIIIIM 



Mill III III MMMIMMIIMI Ml MIMMIMMIMI III MIMMIMI 



GCTCCCCTCTGGCTCAGAGGCCTCTCAGGCGCCAGGCAGCAATAAGGACTGACTCCCTGG 6538 

Mill III MIMMIIIMIMIIMMI IIIIIIMIIIIIIIIMI MIMIIMI I 

GCTCCCCTCTGGCTCAGAGGCCTCTCAGGCGCCAGGCAGCAATAAGGACTGACTCCCTGG 654 0 
ATGTGCAGGGCCTGGGTAGCCGGGAAGACCTGTTGTCAGAGGTGAGTGGGCCCTCCTGCC 6598 

Mill Ml IIIIIIMIIIIIMI IMIII IIIIIIIIIMIIIIIIIIIIIIIIIIII I 



Application/Control Number: 09/346,794 
Art Unit: 1646 



Page 



Db 


6541 


Qy 


6599 


Db 


6601 


Qy 


6659 


Db 


6661 


Qy 


6719 


Db 


6721 


Qy 


6779 


Db 


6781 


Qy 


6839 


Db 


6841 


Qy 


6899 


Db 


6901 


Qy 


6959 


Db 


6961 


Qy 


7019 


Db 


7021 


Qy 


7079 


Db 


7081 


Qy 


7139 


Db 


7141 


Qy 


7199 


Db 


7201 


Qy 


7259 


Db 


7261 


Qy 


7319 


Db 


7321 


Qy 


7379 


Db 


7381 


Qy 


7439 



ATGTGCAGGGCCTGGGTAGCCGGGAAGACCTGTTGTCAGAGGTGAGTGGGCCCTCCTGCC 6600 
CTCTGACCCGGTCCTCATCCTTCTGGGGCGGGTCGAGCATCCAGGTGCAGCAGCGTTCCG 6658 

II Ml 1 1 1 1 M 1 1 II I II I II I i 1 1 II II I II 1 1 1 1 1 II II I II II II I II M I II I 

CTCTGACCCGGTCCTCATCCTTCTGGGGCGGGTCGAGCATCCAGGTGCAGCAGCGTTCCG 6660 

GCATCCAGAGCAAAGTCTCCAAGCACATCCGCCTGCCAGCCCCTTGCCCAGGCCTGGAAC 6718 
I I I II I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
GCATCCAGAGCAAAGTCTCCAAGCACATCCGCCTGCCAGCCCCTTGCCCAGGCCTGGAAC 6720 

CCAGCTGGGCCAAGGACCCTCCAGAGACCAGAAGCAGCTTAGAGCTGGACACGGAGCTGA 6778 

II M II II I M I I II I II II I II I I I I II I I II II M I I I II I I II I I I I I I I II II I 
CCAGCTGGGCCAAGGACCCTCCAGAGACCAGAAGCAGCTTAGAGCTGGACACGGAGCTGA 6780 

GCTGGATTTCAGGAGACCTCCTTCCCAGCAGCCAGGAAGAACCCCTGTTCCCACGGGACC 6838 

lllllllllll lllllll lllllllllllllll IIIIIIIIIIIIIIIIIIMIII 

GCTGGATTTCAGGAGACCTCCTTCCCAGCAGCCAGGAAGAACCCCTGTTCCCACGGGACC 684 0 

TGAAGAAGTGCTACAGTGTAGAGACCCAGAGCTGCAGGCGCAGGCCTGGGTTCTGGCTAG 68 98 

llllllll IMIIIMM lllllll lllllll llllllllllllllllll MM 
TGAAGAAGTGCTACAGTGTAGAGACCCAGAGCTGCAGGCGCAGGCCTGGGTTCTGGCTAG 6900 



MMMMIMIMM lllllll Ilillll lllllll lllllllllllllll! 



TATGTCCAAGCCCCTCAAGCCTCGGGGGCCAACCTCTTGGGGGTCCTGGGAGCCGGCCTA 7018 

IMIII IIIIIIIIIIMIIIIII lllllll MIMMMMMMIMIMM 

TATGTCCAAGCCCCTCAAGCCTCGGGGGCCAACCTCTTGGGGGTCCTGGGAGCCGGCCTA 7020 

AGAAAAAACTCAGCCCACCCAGTATCTCTATAGACCCCCCGGAGAGCCAGGGCTCTCGGC 7078 

llllllll MMIIIMI lllllll MMMMMMMMMMIIIIMIMM 

AGAAAAAACTCAGCCCACCCAGTATCTCTATAGACCCCCCGGAGAGCCAGGGCTCTCGGC 7080 



Mill MMMIMMMIMM lllllll MIMII MMMMIMM 



CCTCGGTCTCCAGCCCCCTTGACAGCACGGCTGCCTCACCCTCCCCAAAGAAAGACACGC 7198 

I llllllll II III Mill MINI llllllllllllllllll I III lllllll MINI 

CCTCGGTCTCCAGCCCCCTTGACAGCACGGCTGCCTCACCCTCCCCAAAGAAAGACACGC 7200 



I M I II II II I M II I M M 1 1 II I II II I II II 1 1 1 1 II I M 1 1 II I II M II 1 1 II I 



TCCCCCATCACCTTTCTCCACCGGGTGCAGATCCTACGTCCGCCTCCTGGGCAGCGTTTC 7318 

IMMIII I II III III llllllll MMMM MIMMIII MUM MMIIIMI 

TCCCCCATCACCTTTCTCCACCGGGTGCAGATCCTACGTCCGCCTCCTGGGCAGCGTTTC 7320 
TGAAAAGTCCCACGTAAGCAGCAAGCAGCCACGAGGCACCTCACCTGCCTTCTTCAGTGG 7378 

1 1 Ml 1 1 1 II II 1 1 1 M 1 1 1 1 1 1 1 II 1 1 1 II II 1 1 1 1 II M I II 1 1 1 1 1 1 1 1 II 1 1 1 

TGAAAAGTCCCACGTAAGCAGCAAGCAGCCACGAGGCACCTCACCTGCCTTCTTCAGTGG 7380 
CTGGTGGGGATGACGAGCAGAACTTCCGGAGAGTCGATCTGAAGAGAACACAGCCCTGGA 7438 

f I J Jill J 1 1 ! 1 1 1 1 [ 1 1 1 1 r 1 1 

CTGGTGGGGATGACGAGCAGAACTTCCGGAGAGTCGATCTGAAGAGAACACAGCCCTGGA 7440 
GCCCCTGCCTCCGGGAAGAAGGAAAAGGAGAAGCCCAGTGTGGCCAAGGCTCCCGACACC 7498 

r J 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 ! j 1 1 1 1 1 i j 1 1 1 1 1 1 1 1 j 1 1 1 [ 1 1 1 1 
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Db 7441 GCCCCTGCCTCCGGGAAGAAGGAAAAGGAGAAGCCCAGTGTGGCCAAGGCTCCCGACACC 7500 

Qy 74 99 AGGAGCTGTTGGGAGAAGCAATACGTTTGTGCAGAATCTCTA 754 0 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MM 1 1 1 1 1 1 1 1 1 

Db 7501 AGGAGCTGTTGGGAGAAGCAATACGTTTGTGCAGAATCTCTA 7542 



Run on: 



February 9, 2 007, 00:44:55 ; Search time 67 Seconds 

(without alignments) 
3284.295 Million cell updates/sec 



Title: 



Sequence : 



US-09-346-794-24 



Perfect score: 12028 



1 MLPHRVPRCVRTPPLRGSAR KKDTLSLSGLSSDPTDMDPZ 2287 



Scoring table: BLOSUM62 

Gapop 10.0 , Gapext 0.5 



Searched: 



283416 seqs, 96216763 residues 



Total number of hits satisfying chosen parameters: 



283416 



Minimum DB seq length: 0 

Maximum DB seq length: 2000000000 

Post-processing: Minimum Match 0% 

Maximum Match 100% 
Listing first 45 summaries 



Database 



PIR_80:* 
pirl : * 
pir2 : * 
pir3 : * 
pir4 : * 



Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 
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ALIGNMENTS 



RESULT 1 
T09053 

low voltage-activated, T-type calcium channel alpha chain - rat 
C; Species: Rattus norvegicus (Norway rat) 

C;Date: ll-Jun-1999 #sequence_revision ll-Jun-1999 #text_change 09-Jul-2004 
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C;Accession: T09053 

R; Perez-Reyes , E.; Cribbs, L.L.; Daud, A.; Lacerda, A.; Barclay, J.; Williamson, M. 
Fox, M.; Rees, M. ,* Lee, J.H. 
Nature 391, 896, 1998 

A;Title: Molecular characterization of a neuronal low voltage-activated, T-type, 
calcium channel . 

A;Reference number: Z16538; MUID : 98154730 ; PMID:9495342 
A;Accession: T09053 

A; Status: preliminary; translated from GB/EMBL/DDBJ 
A;Molecule type: mRNA 
A;Residues: 1-2254 

A; Cross- references: UNIPROT : 054898 ; UNIPARC :UPI00000009B4 ; EMBL : AF027984 ; 

NID:g3786350; PIDN : AAC673 72 . 1 ; PID:g3786351 

A; Experimental source: strain Sprague-Dawley ; brain 

C;Genetics : 

A ; Map position: 17 

A; Note: CACNA1G 

C;Superfamily : voltage -dependent calcium channel protein alpha- 1 chain 
C;Keywords: calcium channel; voltage-gated ion channel 

Query Match 96.9%; Score 11657; DB 2; Length 2254; 

Best Local Similarity 99.7%; Pred. No. 0; 

Matches 2219; Conservative 0; Mismatches 6; Indels 0; Gaps 0; 

GAAGAGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 121 

I I I II Ml II II II II ill M I II II III li III II II II IMI II IIIIIII 
GRQGPGSTEKDPGSADSEAEGLPYPALAPWFFYLSQDSRPRSWCLRTVCNPWFERVSML 8 9 

VILLNCVTLGMFRPCEDIACDSQRCRILQAFDDFI FAFFAVEMWKMVALGI FGKKCYLG 181 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I II II I I I I I I I I I I I 
VI LLNCVTLGMFRPCEDIACDSQRCRILQAFDDFI FAFFAVEMWKMVALGI FGKKCYLG 14 9 

DTWNRLDFFIVI AGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 241 

MIMIIIIIIIIII MM IIIMIIIIIIIIIIIIIIIMIIMIII IIIIIII 

DTWNRLDFFIVIAGMLEYSLDLQNVSFSAVRTVRVLRPLRAINRVPSMRILVTLLLDTLP 20 9 
MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 301 

I III 1 1 II Tl I II II I II II I II I II II II III II III MM II II II 1 1 MM MM II 

MLGNVLLLCFFVFFIFGIVGVQLWAGLLRNRCFLPENFSLPLSVDLEPYYQTENEDESPF 269 
ICSQPRENGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHN 361 

MIIIMM MIMIIII MIMMMMMMMMMMMMIMI IMMI 

I CSQPRENGMRSCRSVPTLRGEGGGGPPCSLDYETYNSSSNTTCVNWNQYYTNCSAGEHN 32 9 
PFKGAINFDNIGYAWIAI FQVITLEGWVDIMYFVMDAHSFYNFI YFILLI IVGSFFMINL 421 

MIIIIMM MM MMMMMMMIMMIMMM MIMIIII IMIMI 

PFKGAINFDNIGYAWIAIFQVITLEGWVDIMYFVMDAHSFYNFI YFILLI IVGSFFMINL 389 
CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 481 

MMMIMIIMI MM IMMMMMMMMMM MM MM IMIMI 

CLWIATQFSETKQRESQLMREQRVRFLSNASTLASFSEPGSCYEELLKYLVYILRKAAR 44 9 
RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 54 1 

MIIIIMM MIMIIII IMMMIIIIIIMI MIMIIII MMMMIMI 

RLAQVSRAIGVRAGLLSSPVARSGQEPQPSGSCTRSHRRLSVHHLVHHHHHHHHHYHLGN 509 
GTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPVRCQ 601 

IN I II MM III III II II III Mill II I II III I Mill Mill III MM III III 

GTLRVPRASPEIQDRDANGSRRLMLPPPSTPTPSGGPPRGAESVHSFYHADCHLEPVRCQ 569 



wy 
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30 


Qy 


122 
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90 


Qy 


182 
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150 


Qy 


242 
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210 


Qy 


302 
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270 


Qy 


362 
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Qy 


422 
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390 
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450 


Qy 
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510 
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Qy 602 APPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 661 

II h 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M I i 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 II 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 

Db 570 APPPRCPSEASGRTVGSGKVYPTVHTSPPPEILKDKALVEVAPSPGPPTLTSFNIPPGPF 629 



Qy 662 SSMHKLLETQSTGACHSSCKISSPCSKADSGACGPDSCPYCARTGAGEPESADHVMPDSD 721 

MM III I M II II I II MM I Ml III MMMIIMI II III III II II II IMM 

Db 630 SSMHKLLETQSTGACHSSCKISSPCSKADSGACGPDSCPYCARTGAGEPESADHVMPDSD 689 

Qy 722 SEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKIVDSKYFGRG 781 

II II II I II I I I I I I II I I I I II I I I I II I I II I I I I M I M I I II II I I I M I I I I I 

Db 690 SEAVYEFTQDAQHSDLRDPHSRRRQRSLGPDAEPSSVLAFWRLICDTFRKIVDSKYFGRG 74 9 

Qy 782 IMIAILVNTLSMGIEYHEQPEELTNALEISNIVFTSLFALEMLLKLLVYGPFGYIKNPYN 841 

I I ! I I I I I I I I ! I I I I I I ' I I ^ I I I I ! I ! ! I I I I I I I I ! I I I I I I I I I I I 

Db 750 IMIAILWTLSMGIEYHEQPEELTNALEISNIVFTSLFALEMLLKLLVYGPFGYIKNPYN 809 

Qy 842 IFDGVIWISWEIVGQQGGGLSVLRTFRLMRVLKLVRFLPALQRQLWLMKTMDNVATF 901 

MMMMMMMMIMIMM MM MIMIIMM MM MIMMIMM 

Db 810 IFDGVIWISVWEIVGQQGGGLSVLRTFRLMRVLKLVRFLPALQRQLWLMKTMDNVATF 869 

Qy 902 CMLLMLFI FI FS I LGMHLFGCKFASERDGDTLPDRKNFDSLLWAI VTVFQILTQEDWNKV 961 

M 1 1 II I M 1 1 II I M M II 1 1 II I M I II II M I II I II II M 1 1 1 M 1 1 M I M I II 

Db 870 CMLLMLFI FIFS I LGMHLFGCKFASERDGDTLPDRKNFDSLLWAI VTVFQILTQEDWNKV 929 

Qy 962 LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 1021 

II I II II I II M 1 1 1 II II I ! II I M I M II M II II II II M M M M II M II I II 

Db 930 LYNGMASTSSWAALYFIALMTFGNYVLFNLLVAILVEGFQAEGDATKSESEPDFFSPSVD 989 

Qy 1022 GDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPKSSSTGVGEALGSGSRRTSS 1081 

MMMMMMMMIMIMM MIMIMMMMM MMMMIMIMM 

Db 990 GDGDRKKRLALVALGEHAELRKSLLPPLIIHTAATPMSHPKSSSTGVGEALGSGSRRTSS 1049 

Qy 1082 SGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 1141 

MMMIMMMMIMMIMM MMMMMIIMM MM III! MUM 

Db 1050 SGSAEPGAAHHEMKCPPSARSSPHSPWSAASSWTSRRSSRNSLGRAPSLKRRSPSGERRS 1109 

Qy 1142 LLSGEGQESQDEEESSEEDRASPAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 1201 

MMMMMMMMIMIMM MMMMIMIMM MM MM MIMM 

Db 1110 LLSGEGQESQDEEESSEEDRASPAGSDHRHRGSLEREAKSSFDLPDTLQVPGLHRTASGR 1169 

Qy 1202 SSASEHQDCNGKSASGRLARTLRTDDPQLDGDDDNDEGNLSKGERIQAWVRSRLPACCRE 1261 

II M M I II I II I II M 1 1 M I 1 1 II II II I M M M I I M II II - I II M M I I M 

Db 1170 SSASEHQDCNGKSASGRLARTLRTDDPQLDGDDDNDEGNLSKGERIQAWVRSRLPACCRE 1229 

Qy 1262 RDSWSAYI FPPQSRFRLLCHRI ITHKMFDHWLVI I FLNCITIAMERPKIDPHSAERI FL 1321 

MMMMIMMMMM MMMMIMIMM MM MM MIMIIMM 

Db 1230 RDSWSAYI FPPQSRFRLLCHRI ITHKMFDHWLVI I FLNCITIAMERPKIDPHSAERI FL 1289 

Qy 1322 TLSNYIFTAVFLAEMTVKWALGWCFGEQAYLRSSWNVLDGLLVLISVIDILVSMVSDSG 1381 

MIIMMM MM MMMMMMMMMMMMMMMMMMMIMM 

Db 1290 TLSNYIFTAVFLAEMTVKWALGWCFGEQAYLRSSWNVLDGLLVLISVIDILVSMVSDSG 1349 

Qy 1382 TKILGMLRVLRLLRTLRPLRVISRAQGLKLWETLMSSLKPIGNIWICCAFFIIFGILG 1441 

MM IMMMIMMM llllllllllllllll IIMMIIIIIIIIIIIIIII 

Db 1350 TKILGMLRVLRLLRTLRPLRVISRAQGLKLWETLMSSLKPIGNIWICCAFFIIFGILG 1409 



Qy 
Db 



1442 VQLFKGKFFVCQGEDTRN I TNKSDCAE AS YRWVRHKYNFDNLGQALMS LFVLAS KDGWVD 1501 

1 1 1 1 M 1 1 1 1 II 1 1 M 1 1 1 1 II 1 1 II I M II 1 1 II M II II I II 1 1 1 1 1 II 1 1 1 M 1 1 

1410 VQLFKGKFFVCQGEDTRN I TNKSDCAEASYROTRHKYNFDNLGQ ALMS LFVLAS KDGWVD 1469 
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2042 
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2102 


Db 


2070 


Qy 


2162 


Db 


2130 


Qy 


2222 


Db 


2190 


Qy 


2282 


Db 


2250 



IMYDGLDAVGVDQQPIMNHNPWMLLYFISFLLIVAFFVLNMFVGVVVENFHKCRQHQEEE 1561 

I Ml I i 1 1 1 1 1 1 1 1 1 II I II 1 1 II ; I MM I M 1 1 1 1 II I II M Ml 1 1 1 Ml 1 1 1 

IMYDGLDAVGVDQQPIMNHNPWMLLYFISFLLIVAFFVLNMFVGVVVENFHKCRQHQEEE 1529 
EARRREEKRLRRLEKKRRSKEKQMAEAQCKPYYSDYSRFRLLVHHLCTSHYLDLFITGVI 1621 

Ml MIMMMIMMMIMM MM MM IIIIIIMIIIIIIIIIIIIMM 

EARRREEKRLRRLEKKRRSKEKQMAEAQCKPYYSDYSRFRLLVHHLCTSHYLDLFITGVI 1589 
GLNVVTMAMEHYQQPQILDEALKICNYI FTVI FVFESVFKLVAFAFRRFFQDRWNQLDLA 1681 

IMIMMMIIMIIIIIMIII MM MM IIMIII 1 1 1 1 1 1 1 1 1 1 1 1 II I 

GLNWTI^^EHYQQPQILDEALKICNYIFTVIFVFESVFKLVAFGFRRFFQDRWNQLDLA 164 9 
IVLLSIMGITLEEIEWLSLPINPTIIRIMRVLRIARVLKLLKMAVGMRALLHTVMQALP 1741 

IMMMMMMMMIMIMM MM MM IIIIIIIIIIIIIIIIMIII II 

IVLLSIMGITLEEIEVNLSLPINPTIIRIMRVLRIARVLKLLKMAVGMRALLHTVMQALP 1709 



1 1 1 1 II 1 1 II 1 1 1 1 M 1 1 1 M M M II M M 1 1 M M II I II 1 1 II M I II I M M I 



DNWNGIMKDPS RDCDQESTC YNTVI S P IYFVS FVLTAQFVLVNW I AVLMKHLEESNKEA 1861 

lllllllll IIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIII 
DNWNG IMKDTLRDCDQESTC YNTVI S P IYFVS FVLTAQFVLVNW I AVLMKHLEESNKEA 1829 



I I I II I I I I I I I I I I I II I I I I I II I I I I I I I I I I II I I I I I I I I I I I I II I I I I I I I I 
KEEAELEAELELEMKTLSPQPHSPLGSPFLWPGVEGVNSTDSPKPGAPHTTAHIGAASGJ 

SLEHPTMVPHPEEVPVPLGPDLLTVRKSGVSRTHSLPNDSYMCRNGSTAERSLGHRGWG] 

IIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIMIIIIIIIIIIIIIIIIIMI 

SLEHPTMVPHPEEVPVPLGPDLLTVRKSGVSRTHSLPNDSYMCRNGSTAERSLGHRGWG] 
PKAQSGS I LS VHSQPADTSCI LQLPKDVHYLLQPHGAPTWGAI PKLPPPGRS PLAQRPLI 

MIIIMMIMMIMM MM IIMIIIMIIIMIMMII MIIMIMI 



RQAAIRTDSLDVQGLGSREDLLSEVSGPSCPLTRSSSFWGGSSIQVQQRSGIQSKVSKHI 2101 

MIMIMMIMMMM MM IIIIIMIIIIIMI! MM IMIMIMM 

RQAAIRTDSLDVQGLGSREDLLSEVSGPSCPLTRSSSFWGGSSIQVQQRSGIQSKVSKHI 2069 



II I I.I III I Mill MM III II III Mill IIMIII II I II II MM 



SCRRRPGFWLDEQRRHSIAVSCLDSGSQPRLCPSPSSLGGQPLGGPGSRPKKKLSPPSIS 2221 

1 1 1 II 1 1 M I II I M I II 1 1 1 II 1 1 1 II 1 1 1 1 II I II I II 1 1 1 1 1 1 1 1 1 M I II I II II I 

SCRRRPGFWLDEQRRHSIAVSCLDSGSQPRLCPSPSSLGGQPLGGPGSRPKKKLSPPSIS 2189 



lllllllll I II II MM MUM Mill MM II II II I II II I II II 1 1 1 II II 

IDPPESQGSRPPCSPGVCLRRRAPASDSKDPSVSSPLDSTAASPSPKKDTLSLSGLSSD] 

TDMDP 2286 
Mill 



